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Thié'coursé is desigred for wastewater*tﬁéatmgnt plant - =
technicians who will be responsible for performing the . i
, . s,,;e‘nectedranaTyses;2 PR ‘ .

U$ing. methods approved by the.U.S. Environmental Prd- AN R
tection Agency’for NFDES applications and reports, the -
student will perform selected metals’ analyses including: .
boron, copper, iroh,'merqury,~50djum,-and zinc, 0 .

-«

~

Classroom instruction is limited to ‘information about ~ -
\ . dérfonming the selected analyses -and reporting: tne results. ' Lo

Most of the time is given to-laboratory experience for - .
the trainee who uses detailed,. stepwise procédures to
analyze typical samples. :

. " Those attending this course should be able to use labora- - -
. . tory glassware, and be able to do arithmetic calculations- ) ’
~ “for formulas prqvided. » ‘- 7
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" EFFLUENT MONITORING PROCEDURE: Determination of Boron, Curcumin Method

* T .

This cperational procedure was developed by: N .
NAME . ¢ Audrey Nn.”Kroner . _ . ) i
ADDREéS EPA, OWPO, NTOTC, Cjncipnati, Ohio 45268 . . ’%

s -POSITION Chefrist-Instructor 4 :

. EﬂUCAfION .AND TECHNICAL BACKGROUND . / -

' B.A: - Edgecliff Co]]ege - '

' . h o year I‘ndustna] Research Chemist .o ' )

8 years Secondary School Chem1stry Instructor .

4 years DHEN-ISI ﬂater Quality Program Chemist’

. © ° . " 1-1/2 years DI-EPA, Chemist-Instructor . -
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T2 Brief DeScrlpt1on of Analysis:

3

EFFLUENT NONITQRING.PROCEDURE:_ Determination of Bordn, Curcumin Method

1. Ubjective: - _ .

To determine thejng/l concentration of boron in an unfiltered -sample.

A sample of water containing boron is acidified with hydroch]or1c acid and”
_evaporated in the presence of curcumin. The reaction forms a red-colored ¢ -
product called, rosocyan1ne. The rosocyanine is taken/up in, éthyl alcohol

and ‘the red color in the solution is compared to that of standards in a=
§bectrophotometer . .

b
-

Calcium, magnes1um and other cations 1nterfere with the spectnpphotomotr1c
measurepents. These form salts which will-not dissolve in ethyl alcohol,
thereby contributing turbidity to the solution of rosocyanine. Such cat1on1c
interferences are removed by filtering the sampies after rosocyanine is’
formed and dissuvlved 1n the ethy} alcohol.

LR

3. Applicability of this Procedure: - | . -
a. Range of Concentrat1on

0.10 to 1 0 mg/liter boran (The range may be extended for samples by
dilution.) .

b. Pretreatment of Samples:
4

«

The Federal Register Guidelines do.not specify any pretreatment (such as
d1gest10n) for determining total boron. A Ov45 micron. filtration of
samples is specified for determining dissolved boron. This procedure
does not include directjons for the filtration process.

‘c. Tréatment of Interferences in samples:

The Source of Procedure* cites turbxdwty/caused by hardness cations and

nitrate nitrogen concentrations in excess of 20 mg/liter as interferences.

This procedure -includes directions fo* removing turbidity in samples but .-

does not include determination and removal of nitrate nitrogen. Consult °

the Source of Procedure* if the/presence of excessive nitrate nztrogen
. is suspected in samples.

- . -

P

3

-

® - [ I

*Source of Procedure: Standard Methods for the Examination of Water and b
Wastewater, 14th ed., 1976, APHA, Washington, DC, p. 287. :
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EFFLUENT MONITORING PROCEDURE:

.

Determination of quon,'Qurcumin Method

Equipmant and Supp1y~Requirem¢nts R ' _ - .

*A. Capital Equipment

B. Reusable Supp11es
NOTE:

q’-wa—i

i S
¢, 7L

Balance, analytical with a 0.1 mi]ligraﬁ‘sensitivity
Fume hood or equivalent.

. Refrigerator capablé of ma1nta1n1ng a 4% temperature
. Spectrophotometer for use at 540 pm, with a. minimum path 1ength of 1 cm.

Water bath, constant temperature to maintain 55 + 2°C Size depénds on
number of samples to be processed along with § standards in 100 ml
evaporating dishes. Each requires about 5 square 1nches of sbace.

. Water still, metal or a mixed bed ion exchange resin cartridge to

prepare boron-free dist111ed water. 1

¢

Glassware made of Corn1ng a]ka11-res1stant g]ass and storage vessels

made of ordinary soft gtass have been satisfactory as "boron- free"* g]assware

xooo\'nosm-:a W —

10.

. Funnels, fluted, 600, 40 mm diameter, 50 mm stem length.
.. 1 Glass-rod, short.
. 1 Mortar and pestle, 70 ml,, porcelai

..1 Pipet, measuring, Mohr, 10 ml.
. Pipets, volumetric, 1.C ml,
. 1 Pipet,
. 1 Pipet,
. 1 Pipet,
. 1 Pipet,

1 ﬁeaker, 501.] ' ’

. 1 Bottle, 500 ml, boron-free*'glass with stopper.

. 1 Bottle, 1000 m] polyethylene w1th screw cap or boron-free* glass

witn stopper. -

. 1 Bottle, 5000 ml, pdlyethylene with screw cap (For disvilled water). .

. 1 Cylinder, graduated, 250 ml. -

D1shes, evaporating, porce1a1n 100 ml, 5 p1us 1 for each sample to be run.
Dropper, 1 to 2 ml with bulb. . ..
lasks, vo]umetrwc, 25 ml, with stoppers 5 plus 1 for Zach sampie.

F]a:ks, volumetric, 100 m] with stoppers. 6 plus 1 for each sample

°to be run. g ' -

L

1 Flask, volumetric, 1000 ml, with stopper. .

finel}y powdered form).

5 plus 1 for each sample. -
volumetric, 2.0 m]
volumetric, 4.0 ml.
volumetric, 5.0 ml:
.volumetric, 8.0 m1. Alternatively, use a 1
pipets h

1 Pipet, volumetric, 10.0 ml. - .

1 Pipet, volumetric, 100.0 ml. °

1 Stirring rod (policeman), polyethylene, aoout 6 inch length.
1 Propipet or pipet bulb. .

I Support, ring stand with small rfng (for filtration) v
1 Thermometer, degrees C. (To. check water bath temperature.)

1 TriangR (for filter funnel). .

2 Wash botWes, polyethy]ene squeeze type.

1 Labora*ory . : ’ .

1 Pair safety g]asses. —

19" -

<1 .for each.sample.

(needed on]y if curcum{n is not in,

m1 measuring (Mohr)




EFFLUENT MONITORING ﬁROCEDURE; Determination of Boron, Curcumin Method

.
¢

-® " (. Consumable, Supplies* . ' C

1. 5 we1gh1ng boats (disposable plastic i suitable).
2. Graph paper: 8 1/2 inch by 11 inch with 10 maaor d1v1s1ons a]ong
the 1T in¢h side is su1tab1e

3 wax pencil. )

4, Tisgues, lint-free for wiping spectrophotometer cells. - .7

5.. Water, distilled, boron-free 2.5 - 3 liters.

6. Boric acid (H 80, ) ACS Reagent, 2nhydrous powder (1 1b un1t)

. Curcumin [K?-CH OCGH ~1-0H-4=CH: GHCO)ZCH:I Eastman No. 1179 or equ1va1ent

\I

" (25 g unit). 3
8. 95% Ethyl alcohol (CH OH) Denatured is ac;eptakle (1 gal or. 3 kg un1t) :
) 9. Hydrochlor1c -acid (HC? 2pcs Reagent, (5 pt. or 7 lb unit). -
0. ‘Oxalic, ac1d (H? 0,)5 ACS Reagent (1°1b. unit):~ . N
11.¢1 Box filter paper, Whatman No. 30 or equ1va1ent wlth diameter to fat CoL
' fllte; Funnél (A diameter of 7 cm wiil f1t the’ f11ter funnel described ” o
ir B . ) Pz

o8
ke
: . P -
. . w .
1 ¢ >

*NbTE Use po]yethylene or ~boron-free g]ass bottles for storage;of»rquents
after preparat1on ) _ . . i
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‘EFFLUENT HOﬁITORING PROCEDURE' Determ1nat1on of Boron, Curcumin Method

>

————

\,“

- ——

: . . TRAINING
y OPERATINS PROCEDURES STEP SEQUENCE ° INFORMATION/OPERATING GOA! " 'SPECIFICATIONS . GUIDE NOTES»
A. Preparing to Test. 1. Assemble all equ1pment to be | 1a. Equipment 1list is on pp. 6 and 7.
the Sample : used. . . .
' 2. Check the water bath for 2a. Use’Procedure B, Checking the Water Bath.
,  maintenance of the v - ' X
i 55x20(C temperature reqh1red s s
| for the test. . .
l '
P‘ If negessary, clean all 3a. Use Procedure €, C]ean1ng Labware.
. | labware to be used-for the-
. ~—-~\\\ \ test. 3b. It is us : convenient to clean labware
) ! \ immedi¢ ..., .-ter performing the test so it is
. \ k dry and ready for the next use.
. &. Prepare the reagents for the | 4a. Use Procedure D, Reagent Preparation.
.+ test. . . y .
- 5. Record ‘the identification 5a. The sample(s) should be-at hand before continuing
inﬁprmation for the sample(s)| with the test.
5b. Use a laboratory.notebook with space for informa- | IX Sheet 1
. : tion similar to the “Examp]e Laboratory Data - H(p. 33) - ’
: 2 Sheet." ;
i ) 5c. In one colum for each sample record: - Jix. A ’
. "Identification Code, " "Type™ (grab or composite), [(p. 33)
‘ "Date and Time Co]lected’" and the name "of. the
) ‘- "Sample Collector.” a .
%6. Record the date and time you | 6a. Use the "Example Laboratory: Data Shéet«" IX.A.6.
S are beginning the analysis. - (p. 33) o
. .6b. In the column(s) of information-you recorded for | T
. T > the samp]e(s) .
7. Begin! the analysis W1th Ny .
? 12 Procedure E, Preparation of BN . ’ »”
Standards: N 3 .
’. ‘ \\ i
h - LN 4 3

.
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; EFFLUENT MONITORING PROCEDURE Determination of Boron, Curcum1n Method

P
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= — —
' 3 \) : _ - TRAINING ~
OPERATING PROCEDURES STER SFQUEﬂCE ' J 1 INFOR! MATTON/OPERATING GOALS/SPECIFICATIONS GUIDE “OTES
B. Checking the Water 1. F111 the water bath’to a / la. The-water bath should be in a fume hood. ) .
Bath . - level where the evaporating . 5
LT s dishes for the test caf -, ' . :
- float. R ) - . ) '
2. Place a Centigrade + | 2a.- The thermometer should be’feliably accurate. =~ )
thermometer into the water ‘ ; .
bath. ) N \
° 3. Set thé temperature - ’
“ ‘regulator to 55°C. ; p
-
- ’ d 4. Turn the; bath heating ' :
. element/on : e :
& § * : N [ n
5. Allow' the bath to heat to 5a. You could start Procedure D, Reagent Preparation,
- 55°C. during this time. _ " |
6.*At least ten minutes after. | 6a. A longer time is all right. f
the bath reaches 55°C, . €
‘check the temperature of 6b. The temperature should be between 53 and §1°C. :
T }he water bath. ;
. e 6c: If the temperature is.below 53°C, adjust the o ]
h “temperature regulator upward and repeat stepg ;
. o 5 and 6. '
N y N
. 6d. If-the temperature is above 57°C adjust -the e
R temperature regulator downward and repeat steps .
! 5 and 6. : .
7. Leave the bath turned on.
‘.’ hd ! h ] . ;‘
o
. 1 ‘1 ( ‘- ‘e 15 S |

Page No. 1-9
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‘Determination of Boron;

C R FEEUENT MORITORING -PROCEDURE : -

)

‘curcumin'Method .7 T

~

OPERATING PRCCEDURES

, STEP SEQUENCE

INFORMATEON/OPERATING GOALS/SPECIFICATIONS *

TRAINING
- GUIDE NOTES

C. Q]eaqlﬂgngbware .

.~A11 bottles, evaporating

. Rinse each item thoroughly

. Rinse each item with warm

. Rinse each item thoroughly

. Rinse e

dishes, flasks, graduates,
pipets, stirring rods,
filter funnels and spectro-

photometey cells for th]saJ

procedure should be cleart
using the following steps.

with tap water. A

¢

1:1 hydrochloric acid" -
(HC1) solution. : .

with tap water.

| item with seen |
individual rinses of boron-
free distilled water.

P]ace items in a c]ean )

’area to drain dry on c]ean .

© towels.

“la. New labware should be cleaned beforge us1rg it
for this test.

“ «

) . X
3a. In a fume hood.
"3b. Wear rubbet gloves.
3c. CAUTION: Hydroch]or1c acid and its fumes-are
hazardous. . .
' 3d, The steps to prepare 1;1 hydrochloric acid solu~
t1on are in D., Reagent Preparation, Reagent 2.
3e. 1:1 nitric ac1d solution could be used anstead

.

Y

5a, Several rinses with smaller volume: of water
are-more effective than one or two }arge-volume
rinsings., - xS

Wi e e
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PERATING | PROCEDURES

»» . . -

' STEP SEQUENCE

,-'“ .
¥

TRAINING

GUIDE NOTES

.

*Reigén?’ﬁ

\°

Bnron-f ee.’

distil?ed water..

IR 1.;

|- .
reparation

.
‘.

< ,—‘

V' Prepare borpn free d1st111ed
water.

.

4.
1b.

- INFORMATION/OPERATING GOALS/SPECIFICATIONS

. Storé thn water in po]yethv]ene bott]es or boron-

Use a meta] st111 or 3 mixed bed ion, exchange vesin|

Abuut 5 11ters are requ1red for reagents, etc.;
plus about 1 ml for each standard and sample to be
ana]yzed

w

E~3

A

Measure 250, m] concéntrated
hydroch]or1c acid (HC1).

A

. Slowly pour‘the acid into

the bottle of watar, 2long

i the inside wall.

5. Swirl the mixture.

3

3a.
3b.
3é.

3d.

4a.

“15a.

. acid solution,

C]eaning Labware. |

" ing if inhaled.

1: nltric acid could be prepared usingethese steps
" 3f its use for cleaning labware is pre -

To thqroughly mix the‘coutentst. -

0.1 of ‘the volumas given, then use Procedure C,

s a graduate CT - .

In a fume hood. . \

CAUTION; Hydroch10r1c acid causes sevnre burns.
A]so, the fumes are hazardous and can cause poison-

rred

To.avoid spattering of the mixturez

]

To dc. this, follow these steps usingi‘

1c
¢~ / free.glass bott]es . .
) oo . W o \ ~
qi 1; 1 HYdrochlorlc 1. Measure 250 ml boron-free la. Use a graduate to’ measure the water.
aeld solution “distilled water. - -
2. Pour the water into:a c]ean, '2a. Use a po]yethy]ene, screw-capped bott]e or a boron-
. boron-free §00 ml- storage " free glass bottie with stopper.

: ’ bottle. . -

2b. The bottlé should be cleaned with 11 hydroch]oric




STEP SEQUENCE

1

INFORM“*ION/OPERATING GOALS/SPECIFICATIONS

i

| 6. Label the bottle.

-
M

‘1. Add about 35 m] of 95% ethyl

\ aicohol: (CH CH:, OH) to a

\

—

\ 100 m¥ vo]umetr1c flask.

2. F1ne1y grind the curcumin

0(2 CH 0C6H3

CH ] 1f it is not in this
formi ’ N ‘

w

. Weigh out 0.040 g, curcumin
' "

. Carefully transfer the .
curcumin to the 100 ml
volumetric flask.

E-S

~

5. Swir), the mixture.

6. Weigh out 5.0 g oxalic acid

(H ¢ 04)

-~

. Carefully transfer the
oxalic acid to the same
flask.

o

. Swirl the mixture.

-1-0H-4-CH: CHCO)2

6a. This is 1:1 hydrochlorvc acid.

6b.

la.

3a.
3b.
4a,

6a.

7a.

Also, wr1te the
date-and your name. :

This solution is-used to clean g]assware used in the
test procedure

‘You need 4.0 ml of this reagent for each standard

and sample to be analyzed.

i

Use a.wéigﬁﬁngubpat. -
Use an analytical balance.

Use 95% ‘ethyl alcohol in a squeeze-type wash bottle.

e ¢

Th1s oxalic aq;d ifitensifies the color of the
reaetion product and also prevents the formation of
interfering colors produced by some meta]s, 1f
present.

"Again, use 95% ethyl aicoho].

TRAINING
GUIDE NOTES
4
§ .
j N S
~ C
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T . - g7 S P TRaInING,
_OPERATING PROCEDUPES. STEP SEQUENCE " INFORMATION/OPERATING GOALS/SPECIFICATIONS - GUIDE™ NOTES
‘D. ‘Reagent Preparation 9. Measure 4.2 ml ‘concentrated | 9a. Use a graduated pipet. :

T {continued) hydrochloric acid (HC1). ] * .
i A0z:Add the acid to the same - | i ) :
. Tl.gHask. o X '
i1.[swirl the mixture. - - : {_ ‘ :
" . i . . ) [ '
7 | 12.\Dilute’ the mixtyre up to the - .
c - g $00.0 m] mark with 95% ! ' . -/
3 eivhyl_ alcohol. - ’ o & N e
1 L ’ e <, ’ : .
“13. Stopper the'flask. ~ e ‘ I -
) 14. Invert the flask several 14a. To mix the comtents.  ° " v
: times. .o s =2 ) : “
. 15. Label the flask. 15a. This ¥ urcumin reagent. Also write the date | .
ry = , and your name. - a ' ‘ x& ’
o S , A
J 16.1Store in & refrigerator. 16a+ This reagent wig}] be stable up to a;w”eékii:'vheu: g 'f'ﬁ‘: ) i\
. = . stored in a cool, dark place. ; N ¢
. t “ :n\ A , b4 y ; f/_—\\—\ \
4. 95% Ethy] alcohol| 1.{This needs no preparation = | la.-You need 25 ml for each standard and sample. - K
- o but have a supply at hand to B , ] , S .
. perform the procedure: ;| | 1b. Sorie of the-alcohol should be in a sdueeze-type s
oL ; wash bottle. - o A e
5. Sto;E'\b&rQn,,. 1.|Add about 500 ml boron-free | . - ’ ; R
solution "o disti’~ed water to.a 1000 mi = - ;
[ . ----:—~~~\7‘6‘[Tﬁﬁetr'icy flask. . S .
o « i o .
= - - L" R './' . 5 v . ) -
22 . L ‘{'}ﬂ“‘ o \ ] - 23
o [N o I -
.......... . ; t,;i, Ny @ f(\: ‘ - .Fage No, 1413
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a1 T ) e

.
3
e
T




s

" - OPERATING PRCCEDURES - |

TRAINING

-, Réagent Preparation
(gpntinued)

.
L6,

6. Standard boron
ution

"2. Weigh out 0.5716 g

STEP SEQUENCE <

§

-

anhydrous borlc acid , °
(H3803; L

b I

~ !
A

“3. Carefully transfer ‘the

--"boric ac1d to the 1000 m]
flagk.

4 Swmr] the mlxture.

5. Dllute the mixture up to

the 1000.0 ml mark with 4

boron-free distilled wgten

6. Pour this stdck solution
_into a 1000 m1 boron-free
reagent bottle.

7. Label the bottle.

-
e

.}~' - ‘ Y

-~

8. Store in a refriggrator,

.1. Add about 500 m] boron--
free distil18d water to a
000 ml volumetric flask.

¢

" INFORMATTON/OPERATENG GOALS/SPECIFICATIONS

2a, Use a we1gh1ng boat. .- ' N

2b.-Use an analytical baldnce. !

2c¢. Do not dry-the boric acid in a 103%. oven, :t =,
loses weight. Use ACS”reagent grade-boric. ac1d
and keep the°chem1ca1 bottle tightﬂy sgopphred

-

6a. Use a polyethylene, screw-capped bottle or a
boroq;free, g]ass bott]e with a stopper

Z;.OThls is the stock boron so]ut1on. 1.00 ml =
120.49 B.. Also, write the date and your name
. . on the label.

~

C . . . 2 .

la. The standard solution should be prépared fresh
each day samples are to be analyzed

1b. Although small quantities of thls.aﬁ/ution are
required, make one liter to increase the accuracy
of 1ts concentxation.

’

e 4 . - Q@ - -

GUIDE NOTES

-

.8

ES
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EFFLUENT "MONITORING PROC

o

EDURE: -Determination.of Boron, Curcumin Method

¢.

~

v

-3

Ye

">

 OPERATING PROCEDURES

STEP SEQUENCE 1

e

TRAINING #

D. Reagent Preparation
(continued)

4

- ’ S
INFORMAT.FON/OPERATING GOAL.S/SPECTRICATIONS

.

GUIDE NOTES

ards

calibration curve, pre-
pare standards using the
following steps, If a
calibration curve has al-

. ready been established,

prepare a blank. and a
check standard beginning
below at Step 11.

you do this test. If several samples are. to be

" analyzed, a blank and a standard to check the~

curve should be run with each group of samples run

" after the curve has been prepared.

A

2. Measure 100.0 mt of the 2a. Tﬁe stock solutiop-must be at room temperature.
» stock boron solution. before this meazdaem:nt is -done.
o . T 2b. Use a volumetrjc pipet. »
. 3, Deliver the stock soiuticn : . 'S} -
R to the volumetric flask. - R
~ 4, Swirl the flask '
) 5. Dilute the mixture up to
the 1000.0 ml mark wit -
- boron-free distilled water.] -
6. Label the .flask. 6a. This is the standard boron solution.
. e - 1.00 m1 = 10.009 B. Also, write the date and
. your name on the label. e
7
,é. Preparatidh of Stand- 1. If you are establishing a | 1a. You should prepare a calibration curve each day ‘

O

~rampn

e
A

27
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" OPERATING PROCEDURES:

STEP SEQUENCE :

INFORMATION/OPERATING GOALS/SPECTFICATIONS ~

TRAINING -
GUIDE NOTES

*, ards (coftinued)

-

A o

E. Piépari;ﬁpn of Stand-

B B
YA

, O )
2. Mark five 100 ml. volumetric

flasks with the concentra-
tions of boron, mg/liter
which are shown in the
second- column_in Table 2d.

/
7
»

3. Add about 40 ml boron-free
dlstllled water to each
flask.

4, Do not put any staendard-
solution into.the flask
marked "0.00". - _

5. Into each of the remaining
marked flasks, pipet.-the-
~“corresponding, volume of
standard boron solution as
shown in the ‘third column
in. Table 2d. . ‘

6. Do not add any more water

to the flask marked "0.00".

\

5b.

2a. Flasks mus? be glean

2b." Use a wax pencil.
2c. These concentrations are recorded on ‘the "Examp]e

Laboratory Data Sheet". }
2d. Table 2d: o : ’
. Boron, . ‘Boron, .

Flask _ |mg per liter ‘ml Standard| - S

11 .1 0.00 " Hone \'
2 0.20 2 |
3 0.50 - 5 of - E
- 4 0.8¢ 8 S
ji‘n .00, f, 10 .} .

4a. This flask contains the b]ank;

s
¢

5a. The concentration of the standard’ horon solution:

*4s: 1:00 m1 = 10.0149 B.
lise volumetric pipets.

“

6a. A volumetric measurement is not necessary for the
blank at this time.

IXE. -
l‘;L(p~ 33) .. .

P

e
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Determination of Boron, Curcumin Method * .
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OPERATING PRCCEDURES

E Prpnarafi on_of_Stand=

ards. {continued) ‘ 7

13.

"

Put a stopper in each

flask

Gentiy invert each flask
several .times.

Go tc the next Procedure,

E. Color Dexelggmgnt.

1f a calibration curve has
been established,. prepare

- a blank and a check stand-

ard using the- following
steps.

Mark one 100 ml vo]umetr1c
flask "0. 00" mg/1iter B.’

Add about 40°m1 boaron-free
distilled water.

‘Mark a second 100 ml volu-’

metric flask "0.50" mg/

. liter B.

%a.

a.
b,
ha.

13a.
13b‘

14a.

¢

1 c - N ‘.

- DU
» .

The blank is used to zero the spectrophotomecer.
The check standard-is compared to the standarg
curve to chéck reproducib11ity.

<
-

Use-a'wax3penc{1..

23

This flask contains the blank.
A volumetric measurement is not necessary for the
blank at this time.

This concentration is recorded on the "Examp]e
Laboratory Data Sheet." .

v

> R ]
. NS EBR .

STEP SEQUENCE INFORHATION/OPERATING GOALS/ SPECTFICATIONS Pl S

¥ 7 H 3 S - ™ * 1 .
. ‘; N

To- each of the other 4 7Ta. Use a squeeze bottle for the fina] addition of -
flasks, carefully add water. , . . ¥ N
-poron-free distilled water] . ) ‘ \ . -
up: to the 100.0 m] mark b LN

IX.E.14
(p. 33) ¢

.
s
73
¢
=

3
i
B

]
bl

oA e
e b 2 B L s

.31




s L TN ..
OPERATING. PROCEDURES

STEP SEQUENCE-

. INFORMAJION/OPERATING GoAL§/§P£ctsrCArxons'

1 TRAINING
. GUIDE NOTES

R

~Ee Preparat1qn “of Stand- |

TN, T st e e <

ards -( continued)

.

-2

2o

&
LY
I

~
Ja

16. Add.boron-free distilled—~
~ mark onﬂthe“flesk
'17. Put a etopper in the flask.
18. Gently invert the flask

19. 6o to the next Procedure,_§

l o Asr

g

into u&?\;n asks; ]lee‘h‘_ %He—concentrat%on—of—the—st&ndard—bmn—smu tion

5.0 ml n\\standard

boron so]utiont\\\\\ .

water up to the 100.0 ml

several times.- -

F. Color Development.

\ ’ .
. 4 » - v
~
B . -
. T~
.
. .

is: 1.00 m1 = 10.049_B.
15b Use a volumetr1c p1pet. co

1§e Use a squeeze bottle for the final ‘addition of
~~water,

F. Color Development of
StandarQs and Sample

i

1.

~

2. Mark five 100 ml evap- -

*concentrations of boron,

If you are pstablishing a
calibration curve for the
+ day, use the following
steps. If you are using

a blank and Eheck standard,]

begin below at Step 5.

-orating dishes with the

mg/1iter which are shown &
in Table 2e.

v

. Za.'

.

Each evaporating dish should be’ c]ean, dry,, and

free from scratches and scoring.

The -dishes must be identical in shape, size, and

composition to ensure equal evaporation time. -

2c. Use wax pencil marking$ on the’ outside near the
top.

2d. These concentrations are recorded on the "Example
‘Laboratory Data Sheet."

]

2b,

-

, " (continued)

o
b

4
g

I
e

1
X

S LI

’
g b L

) cofa e,
{17 s ' Lol 8 LEH&;’NMM

e A e el o
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EFFLUENT'MOﬂf%ORINé PROCEDURE: Determination of Boron, Curcumin Method

\

e
..

5 e
4 P L
[ [wh‘ly}w AT a L e vnad

OPERATING PROCEDURES . STEP SEQUENCE "~ INFORMATION/OPERATING GOALS/SPECIFICATIONS - ~ cohRININe. ¢
F. Color Development of | 2e. Table 2e: - Y —3
_Standards and Sample
(continued) Dish _Boron, mg per liter .
1 0.00 ‘
) ® ’ 2 0.20 . :
; 3 0.50 " ’ ‘ : :
L4 0.80 o . . E
1 . 3= e =
- 5 _1.00 2
3. Pipet 1.0 ml of the 0.00 3a. Use a clean, dry, volumetritc pipet for each D ;
: mg/1 B (blankj solution solution. , . ; =
5o and of each of the stand- | 3b. The standards wére prepared in 100 ml flasks using. :
— ards into the correspon- E, Preparation of Standards. ) :
i \ dingly marked evaporating . ‘ -
. dish. ] .. v
%ﬁ ‘4, Skip Stens 5, 6 and 7 and | 4a. These steps are used for a blank and check
. s ‘continue at Step 8. standard. .
?l 5. Mark two 100 h1~evapoFating 5a, Each evaporating disﬁ should be-ciean, dry, aﬁd
i dishes with the concentra- free from scratches and scoring.
. tions of boron, mg/liter 5b. The dishes must be identical in shape, size, and "
- ! : which are shown in Table | composition to ensure equal -evaporation time. - .
N I : 5e. 5c. Use wax pencil markings oi the outside near the
i g .- top. -
- ! 5d. These concgntrations are recorded on the "Example
: s Laboratory Data Sheet." :
: . Se. ’ .
. / : ‘
2 ‘ S ’ Dish Boron, mg per liter ..,
g ’ 1 0.00. P
: _2 0.50°
N 35
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ST TEFFRUENT- MONITORING “PROCEDURE = ’1‘Détérmi’p‘atiydﬁ;t')f‘}.Bo}joh’,fCur'cpm'I[\yMet}iqd oo T TESR e AR L sy
.7 I - ’ ’ e T, -: ©a. ’ B . I SRR
-0 \\\\ L ‘, Yo r_‘ “,. S - . / e §
. OPER : ' T A N, ‘ © TRAINING
. _OPERATING PROCEDURES STEP SEQUENCE - /| 4] NRQRMATION/OPERATING GOALS/SPECIFICATIONS 1 GUIDE NOTES }
_ F._Color Development of - R R ' N, . :
Standards and Sample | T ;;,; ' - / : - — -
(continued) . 6. Pipet 1.0 ml off the 0.00" | 6&~Use a clean, cry, volumetric pipet. - — , :
mg/1 B (blank) finte the - > . ] N
dish marked "0]00". o E ) .
~ TS :
‘ . 7. Pipet 1.0 ml of the 0.50 7a. Use a.clean, dry, volumetric pipet. T N
> - mg per liter standard into ’ . ) ) B
the dish marked "0.50". . o Ve
. . e ' j
N { ) _ 8. Record the sample identi- | 8a, On 1{he nExample Laboratory Data Sheet" to the left} IX.F.8.
| ¢ fication code|for the . of the blank where "Absorbance” will be recorded | (p. 33)
| 'sampl . fori'tih'é ‘sample. ) ) : i )
} | < N ' i g
. 9, Mark.the sample identifi- ,] 9a. Thegdish should be clean, dry, and free from-- . i
« +f cation code on a 100 ml scratches and scoring.’ e ) ‘ T
_ evaporating dish. . | 9b. The dishrshould be identical ‘in shape, siz€, and . :
. i - corfposifion to the dishes used for the-standards.
. 9c. Make a wax -pencil mark on the outside near the top.
10. Measure 1.0 ml of the FlOa. For samples containi‘ng 0.10 ’to_ 1.00 mg per liter
sample (or of diluted boron, use undiluted sample. T . e
sample) into the marked 10b. Fgr samples containing more than 1.00 mg per liter T
evaporating dish. boron, make an appropriate dilytion with boron- . e
. s free distilled water so thata 1.00 ml portion 1 "
7 , contains approximately 0.50.44g boron (50'mg per
| fiter). i '
10c. If the boron concentration of ‘the sample is un- %
nown, you might use 1.00 ml of undiluted sa‘mple}i .
‘ A - ‘ gnd also 1.00 m1 of a 50% dilution (1:1) of the: 7}
) - . ample. . : ’
T . { ) : ~. A i . - .
» . i t s v
‘g ) § B ' . -
3 6 ’ i > r\ E -!' - " )
| 37




T MONITORING PROCEDURE:  Determination of -Boron, urcunin ﬁgihdd'
e - . . E .

; .
L}
| s i . . . '

‘OPERATING PROCEDURES | -~ STEP SEQUENCE ' INFORMA1ION/0PERATING GOAtS/SPECIFICATLDNS '-*;»4'4G5§Q§"§§%gs g

' F. Color Development of ~ : . : A A
. Standards and Sample . v '
(cornitinued) . }11. Repeat Steps .8, 9, and 10 {11a. The number‘of samples that” can be ana!yzed along v
: . for each sample to be . with. the standards depends on the size of the -

. - analyZed. water bath. '
‘ 112. Add 4.0 m1 curcumin reagentl2a. Use a volumetric -pipet--for better control of this
i .. to each evaporating dish. }° atcohol solution.
4 . 12b. If you are establishing a standard curvé, there
N . : are 5 dishes of standards plus the dish(es) of
; ~ o ’ .sample(s).
12c. If a standard curve is °stabHshed, there are 2
dishes of standards pius the dish(es) of sample(s).

'f ' 13. Gently swirl] each dish.%a;*Ba To thonoughly mix contents.- L : ,¥~,
. . e, . %

. ' 14. Float the dishes on a waterfida. The water bath should have been checked, for mafn~ .
R . ¢ bath’'set at 55*+ 20C and. - tenance of ‘this tempei ature and turned on as des s
1 - let them remain for 80 ctibed in B, Checking -the Water Bath. .
. © . minutes to evaporate to 4b. The temperature.is critical to the test.” Higher ' - . %y
- " dryness. temperatures cause loss of color. . . ) ) 3
4 4c. A red-colored product, rosocyanjne, is formed. oot :
X 4d. The odor of hydroch]oric acid (HC1) s gone when
’ . evaporation is complete.’ - . .
: ’ . . 4e. Keep drying time constant for standards and ’ ,
[o- - .samples. .
g 4f. The length of drying cime critica]ly affects the
" - intensity of color.
' 15. Record the tine after 80 5a. This is, the "Time Evaporation Ended" on]»he IX.F.15
minutes have elapsed. "Example Laboratory Data Sheet". (p. 33)
. - QP Spectrophotometr1c readings must be’ done within, ‘
"the next hour. ¢ -

PR I
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OPERATING PRCEEDURES

STEP SEQUENCE

TRAINING

F. Color Development of
Standards and Sample
(continued)

12

16. Tﬁrnrthé#water bath heat-
ing element off.

17. Remdve each aish from the
water bath.

186. Carefully wipe the mois-

ture from the bottom of
each dish.

119. Allow the dishes to cool

to room temperature.

20. Turn on the spectro-
*photometer,

21. Mark 25 ml volumetric
flas' :'th the concen-
tratiuns of the standards
youy are running.

22. Mark 25 ml volumetric
tlask(s) with the identi-
fication code(s) of the
-nple(s).

Add about 7°ml of 95% |
ethyl alcohol (CH3CH20H)
to the dish contajni=g

sample,

23.

A

INFORMATION/OPERATING GOALS, "PECIFICATIONS

T8a,

17a.

19§.

20a.

21a.

21b.

22a.

23a.

23b.

»

Unless” more samples are to be determined..

®

Be careful that drops of water frda the bottc: of
one-dish do not drip into other dishes still in
the water bath.. .

. .- i
Five to 10 minutes.

The instrument can warm up during the next steps,

+

If you are establishing a standard curve, mak

5 flasks as 0.00, 0.20, 0.50, 0.80, and 1.00 mg
per liter,- respectively.’ .

If you ar® running a blank and check standard,

mark 2 flasks as’ 0:00 and 0¥50 mg per. liter,

respectively.

If any flasks are not dry, rinse them with 95%
ethyl alcohol. toT

y

Use a measuring pivet and very slowly d¥: 2t the
alcohol along the walls of the dish so crv
spattered solids are washed down'to the buttom.
Transfer samples first, then the standards.

GUIDE_NOTES. - -



- EFFLUENT WONITORING PROCEDURE :

!

T,

-

Determination of Boron, Curcumin Method

-

OPERATING PROCEDURES

STEP SEQUENCE

. N ' - B}
. INFORMATION/CPERATING'GOALS/SPECIFICA;IONS-

« TRAIMNG
GUIDE NOTES

F. Color Development of
Standards and Sample
(continued)

42

-
d

24, Use a clean, dry poly-
ethylen€ rod to gently
stir the mixture until
all the red-colored pro-
duct 1s.dissolved.

25. Use a squeeze bottle-of -
© 95% ethyl alcohol to rinse
the mixture from the tip
- of the rod iuto the 'dish.

"'} 26. Using a gropper, transfer

the solution from the dish
into the carresponding
25 m1 volumetric flack.

27. Add a few ml of 95% ethyl
alcohol to the dish.

28. Use the same dropper to
transfer this rinse to the
corresponding flask.

29. Repeat steps 27 and 28 two
more times.

.

30. Remove the bulb from the
dropper and rinsz 95%
ethyl alcohot from the top
through the tip and into
the flask.

- j26¢c. A very small fqpne] can-be-used for this transfer.

%

24a. 'Keep the mixture in thebottom part qf the dish..

¢ <

25a. Keep in.mind that 25 ml is the final volume
- allowed in the fotlowing steps. ‘
" f&e .
Y ..
26a. .Be careful not to sgratch the surface of the
_ evaporating dish with the tip of the glass dropper;
26b. Be careful net to lose any of ‘the solution during
the transfer. - -~ . ’

27a. Use a squeeze-type plastic wash bottle for the.
alcohol. e ‘

.
3-
- °

29a. Add just a few ml each time to keep within the
25 ml limit of the receiving volumatric flask.
29b. The absence of yellow color from all areas of the
dish indicates all original solution has been
‘transferred.

¢

-

- Page No. 1~23 7
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OPERATING, PRCCEDURES

- “TRAINING. .

F. Color Devélopment of

Standards and Sample
{(continued) .

-

134. With the dropper, use this

135,

STEP SEQUENCE

.
.
\

31. Rinse the outside of the
tip of the dropper into
_ the flask. '

32. Replace the bulb on the
dropper.

*

33.. Add a few more ml of 95%
ethyl alcohol to the dish:

alcohol to bring the vol-
ume in the flask to the
25.0 m] mark.

Put a stopper in the flask

36. Gently invert the flask
several times.

< . ‘_/

37. Repeat steps 23 through 36

_\for any other samples,
then- for the standards in
evaporating dishes.

38. Obtain ail spectrophoto-
metric readings within one
*hour of the time evapora-
tion ended by using H,
Spectrophotometric Measured
ments. '

. INFORMATIONJOPERATING GOALS/SPECIFICATIONS *
, - IR

~

-

a

36a. To thoroughly mix the contents. _

. IMPORTANT: Any turbidity in the-samplé solution(s)
at this point interferes with spectrophotometric
readings. Use Procedure G to filter sample(s) now,

heck that each is transferred to che flask marked
with the corresponding sample identification code
or coricentration,

37a:

+

The time evaporation ended is recorded on the
"Example Laboratory Data Sheet". -

38a.

.
4

3

" GUIDE NOTES . -




FFLUENT MONITORING PRUCEDURE :

E ﬁ L ,petermination of Boron, Curcumin Method : -
&

o,
v‘ﬂ

-
N

—

OPERATING PROCEDURES

STEP, SEQUENCE

" INFORMATION/OPERATING GOALS/SPECIFICATIONS

G. Removal of Catiénic
Interferences from
the Sample(s)

. ]

[

1. Mark a small receiving
vessel with the sample
jdentification code.

’

2. Place a small funnel into |

a clay triangle on a ring
stand support. T

3. Flute a piece. of filter
paper to fit into the
funnel.

4. Place the paper in the
funnel.

5. DO NOT "wet" the filter
paper.

6. Us%ng a small glass rod;
transfer the sample from
the flask onto the filter

7. DO NOT rinse the original
flask and DO NOT add
alcohol to the filtered
solution,

8. Remove the receﬁving
vessel from under the
funnel.

Samples should be filtered to remove turbidity.
One of a set of matched spectrophotometer tubes
or a very small beaker would be suitable re-
ceiver. -

A funnel with a 40 mm diameter and a 50 mm stem
works well with this volume. "

Use Whatman No. 30 or equivalent filter paper.
A diameter of 7 cm fits the above funnel.

..

]

You could change,the concentration of the sample.

N

While sample is being filtered, continue with
transfers of other samples, then the standards
*from evaporation dishes to flasks apqtep F.23

Adding any alcohol will change- the concentration
of the sample. You only need about 15 ml of
-filtered sample to get spectrophotometric readings.

e Page No. 1-25
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=== FFEUENTMONITORING "PROCEDURE: ™ etermination;qf'Boron;'Curcumfn'hethod SRR LS & A R SES S
< /_\ N - ‘
.- - . .- b
. ' OPER . iy TRAINING
% B OPERKTING PRCCEDURES ‘ STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES .
G. Removal of Cationic - ' N £
Interferences from i . .
the Sample(s) : _ .
(continued) - 9. Repeat Steps 1 through 8 | 9a. Rinse out the funnel and dry. it between uses SO
’ for each sample being ’ Mo liquid. is added to the next sample.
‘analyzed. \ 1
[ ¢ i T k2 . )
. 110. Obtain spectrophotometric |10a. The time evaporation wended is recorded on the .
: readings within one hour "Example Laboratory Data Sheet". * ° :
of the time- evaporation . . o
ended by using H, Spectro- :
- photometric Measurements. :
H. Spectrophotometric 1. Check that the instrument | la. Allow a warm-up period of approximately 20 minutes :
Measurements o is warmed up and ready to (5 minutes minimum). -
‘. . use. 1b. There is an EMP on "Use of a Spectrophotometer”. "
.| 2. set the wayelength at I ' )
, | 540 nm.
3. Set the instrument at .
infinite absorbance. : ‘ .
4. Use the 0.00 mg per liter J 4a. Use alcohol for any rinsings of the spectro-
* . o boron standard to set the photometer tube.
. instrument at zero ab~ | 4b. Wipe the outside of the -spectrophotometer tube to /
) ‘ .]  sorbance. _ | remove moisture and fingerprints before inserting
N \ . - . . , . ) the tube into the instrument. .
' . 5. Remove:the 0.00 mg per ~ | 4c. Use this same spectrophotometer for standards and
) Titer boron standard. "samples processed in the same-size evaporating
, . . ' ! dish.as was used to process this blank. .
o . C 6. Check that the scale read-} 6a. If the reading is not at infinite-absorbance, set
4 ‘. ) . . ing returns to infinite the _control knob until that reading occurs, re-
. . absorbance. insert the 0.00 mg per liter standard and reset
. { the instrument at zero absorbance. o ’
48 : ., 6b. Then repeat steps 5 and 6.
gory . 49




. EFFLUENJ MONITORING PROCEDURE: Determination of -Boron, Curcumin.Method : A
S n $ ! . ’ . 'S .

- . .. .
’ . —
- An B . .

, » ; ; " - TRAINING -
OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES

) H. Spectrephotometric J . . .
. Measurements
(continued) _*. Record the time. 7a On the "Example Laboratory Data‘’Sheet" as "T1me 4 IX.H.7
: . / Absorbances (were) Read“ . , 1 (p. 33)
“ ~
: "l 8. Measure and record the 8a. 'If you are tab11sh?ng a standard curve, tﬁere
' i absorbance of each are 4 standdrds.
s B standard., 8b. If a standard curve is established, thére is 1
/ check standard, 0.50 mg- per_ liter.
8c. Keep flasks. tightly stoppered when not in use ‘

because the alcohol-solvent can evaporate, thereby
changing the concentration.
' . ' 8d. Use the same gell for -each solution, rirsmg it
’ ) ' ‘ onte with-alcohol, then.twe times with the solu-
’ ' tion to be measured and wiping, off the outside
- ] , ~ 41 - before inserting it into the instrument. (You
- -can also use matched cells.) '
- . : . 8e. Record results on the -"Example Lahoratory Data IX.H.8
: - ‘ ( Sheet" 1n the column next to Column E.2. (p. 33)

¢« . . )
.

LA R
‘

. ra«»};;‘l’_i:

9. Measure and record the 9a. Use the sarie cell and techniques as in 8d above.
absorbance of each sampie. | 9b. Record the results on the "Example Laboratory IX.H.9 . 1

: Data Sheet” in the column next to.Column F.8, the. (p..33) :
"Sample Identification Code.". 1 ) %

I ‘ 3
10. Turn off the spectro- . ( :
photometer. - . . N ' ‘ : ’ :

N

U =
.

>
»
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OPERATING PROCEDURES

STEP SEQUENCE

INFORMATICN/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

I.

Making a Calibratfbn
Curve

1.

. Operating Procedure and do

2.

. Draw the best straight Tine

mg/liter for the Samplek),

If a calibration curve has
been established, omit this

Operating Procedure J,
Checking the Calibration
Curve. If a calibration
curve has not been estab-
lished, do the fol]ow1ng
steps.

_Plot the absorbance values
r the four standards ob-
tained in H, Step .8 vs. the
concentrations of boron in.
the calibration -standards

in E, Step 2.

through all the points to
produce a calibration curve
This curve can be used for

Procedure K, Finding the
Concentration of Boron,

- ¢ N

la

2a.
2b.

."There is an EMP on "Preparation of Ca]fbrat1on

Graphs".
Ry

L]

A11 this information should be available fror
the "Example Laboratory Data Sheet".

An exampT"of .the axes ror the calibration graph
is in the Training Gu1de. .

s / o

-~

-

€

IX. Sheet 1
(p. 33)°
IX. Sheet 2

(p. 34)

J.

‘Checking the Calibra-
tion Curve

52

3 O

2.

. On the calibration curve,

LI

locate the absorbance value
recorded.for the check
standard (0.50 mg/1:ter)
Nn H, Step 8.

Draw a dotted line over
to the calibration curve.

la.

1b.

This information should be availablé frem the
"Example Laboratory Data Sheet" in the column
next to "Boron, mg/1 in Standards".

The curve was deve]oped in Procedure I, Making a ~
,Ca11bration Curve.

IX. Sheet 1
(p. 33)

ix. Sheet 2.

(p. 34)

530
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FFLuENTgMONITORING PROCEDURE: Determination of Boron, Curcumin Methnd -

i

.
- 9

OPEPATING PROCTDURES

STE? SEQUENCE

e

INFORMATION/OPERATING GOALS/SPECIFICATIONS

4 g i

TRAINING
GUIDE NOTES

J. Checking the
Calibration Curve ~
rcontinued)

e

. From that point on the

" the concentrat10n Tine.

. Record the’concentrat10n of]

. Compare this observed.
,concentrafxon of 0.50

.. If the .“served, concentra-

curve. can be used for

calibration curve, draw a 1
perpendicular 11ne down_to

boron, mg/liter at this
point for the check
standard.

concentration of boron, l
mg/liter to the expected

mg/liter.-

tion of roron, mg/liter is }
within the acceptable
range, the calibration

K., Finding the
Concentration ¢f Boron,
mg/liter for the Sample(s).

4a.

5a.

6a.

6b.

A\

~

Record the value on the "Erample Laﬁbratory Data

Sheet" in the column next to the absorbance
value for the 0.50 mg/liter standard. \\~\\\_\\\

by
The observed concentration should be within 2%
of the expected concentration of 0.50 mg/liter.
1) 2% of 0.50 is 0.01.
2) Thus the acceptable range of the observed
value is 0.49 - 0.51 mg/liter.

If the observed concentration is not 0.4S - 0.51,
you can re-run a 0.50 mg/liter check standard
and repeat tha comparison in . ¢p 5 above.

If the observed concentration still is not
0.49 - 0.51,-discard the calibration curve and
establish a new one by “unning standards and
constructing a curve. Beg1n at E.1.

A »

1X.d.4.
(p. 33)

K. Finding the

. Concentration of
Borcen, mg/liter for
the Sample(s)

-

od

. On the calibration curve,

. Draw a dotted 1‘ne over to
.the calibration curve.

. From that point on the

’

Yocate the &bsorbance value
recorded- for—the sample in
H. Step 9.

calibration curve, draw a
perpendicular 1ine down to

the concentration line.

.

- la.

2a.

_“Example Laboratory Data Sheet" in the column

This information should be available from the
next to the "Sample Identification Code."
The curve was deve]oped in Procedure I, Making a

Calibration Curve
r”f

‘ IX. Sheet 1

(p. 33)

IX. Sheet 2
(p. 34)

b
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

K. Finding the Concen-
tration of Boron,
mg/liter for the
Sample(s)" (continued)

4. Record the concentration
of boron, mg/liter at this
spoint for the sample.

5. Repeat steps 1 through 4

for each sample.

6. Sign the "Fkamp]e Labora-
tory Data Sheet":

4a.

6a.

Record the value on the "Example ‘Laboratory Data

Sheet" in the column next to the absorbance value
for that sampie. -/

e

On the line marked "Analyst" in the top section.

IX.K.4.
(p. 33)

IX.K.6.
(p. 33)

50
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\ %AINING,GUIDE o :

' SECTION ' © TOPIC

I* . ’ . Introduction

S
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|
Lo ke

i
]
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' ’ il " Educational ConceptslMathematics

@
sl (SO SR

" . A 1991 Ediicational Concepts-Science

‘ - Iy o Educational Concepts-Comunications:
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v Field & Labé;gtory Equipment .

VI . .Field &,Laborator} Reagents ’ ) e ;}%

VII . Field & Laboratory Analysis l -
e safety - ‘
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sk IX* : _ Records & Reports | A .
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i

i

>

*Training guide terials are presented here under the heading marked*,
These standardiged headings are used throughout this series of procedures.
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v
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"EFFLUENT MONITORING PROCEDURE:

&

Determination of Boron, Curcumin Method

Section I

TRAINING GUIDE'N&TE

REFERENCES/RESOURCES

e B B S T N R VY PN L LT
:

. Boron may occur natura]]y in some waters or.may be
“added to water in certain cleaning compounds or as
an 1ndustr1a1 waste eff’uent

The determination of boron in waters, industriai
wastes, and sewage effluents is particularly im- °
portant to agriculture. < Boron in small quantities
is an essential element for plant growth. However,
borcn in excess of 2.0 mg/liter in irrigation water
is harinful to most plants; some are affected by -
concentrations as low as 0.75 mg/liter. Drinking
waters generally contain less than 0.1 mg/liter.
Rarecly do they contain more than 1.0 mg/liter which

is stil} considered innocudus for human consumption.

The test “escribed in this instruction can be found
in Standard Methods on page 287, entitled 405A.
Curcumin Method. This is the oniy procedure for

. Boron acceptable for NPDES -purposes.

1. Water Quality Criteria,
1972. U.S. EPA Govern-
ment Printing Office, No.
5501-00520, Washington,
DC. _P 34] "%;_ )

2

2, Standard Methods for the
Examination of Water and
Wastewater, 14th ed.,
1976, APHA, Washington,
ne, p 287.-
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EFFLUENT MONiTORING PROCEDURE: Determination of quon, Curcumin Method

RECORDS AND REPORTS - SECTION 1IX
SHEET1 = .
EXAMPLE LABORATORY DATA SHEET _'Name of Plant
STEP SAMPLE SAMPLE SAMPLE' |  SAMPLE
B.5 Identification Code ;
A.5 Type (grab or composite) N . E
A5 Date and Time Coliected
. A.5 sample Collector . ' ﬂ
: A.6 "pate and Time Analysis Began 3
'k F.15 time Evaporaticn Ended
H.7 Time Absorbances Read i *
: K.6 VTS 7 SUUUUNUUPUUNIPUSN SN I « g -
H B ) J
: ‘ _ ' Concentration of Boron,| °
v E.2 Concentration of Boron, _. H.8 Absorbance J.4 | mg/1 vn Check Standard
. E.14 mg/1 in Standards - )
‘ 0.00 g :
0.20 P
0.50
.0.80
1.00 i )
F.8 Sample Identification C | |Concentration of Boron,
Code H.9| Absorbance K.4 mg/1 in Sample

Page No. 1-33
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.

CONCENTRATION OF BORON mg/}

%,3 -""'71-'1.1'!1ll‘llllllllllI-llll1|l|l|lllll.{ljjl:ll]lll(illiill‘l:li‘l‘]'!l]![‘!!il“T]l!llzl‘lI‘lIll%—
. \ %
N * Iy
1 : ) t""
 EFFLUENT MONITORING PROCEDURE: Determination of Boron, Curcurin Method ) .
0.60 i - X
T
d 2 T
Z L
RECORDS AND REPORTS ~ SECTION IX
o50| SHEET 2 R i s B *
™[ DETERMINATION OF BORON, CURCUMIN METHOD - -
’ = .CALIBRATION GRAPH ]
w SIGNATURE OF PREPARER:
o DATE GRAPH WAS PREPARED:
7 9 0,401 :
£ =] S . ' \ .
BB S a n g nmna : : .
o e ! ! .
: R : 1 CT i
: L, 4 ; b
3 i bt 1 i T NEN
: 0.30 [~ e - M
T bR R | T
FEELE P T
g i I 1 I AN RN S T
P g e s =
NeFRuNNE NS NENREASHE] NG NRE SRR N
: Fan b bl et de b b $dod - bt .
: 0.20 i e sk n
: e e e 3
= ~§-—44 N {«- - aed ol B " gt [-»-
4 FRRERSnEE N -
{,un;:;;;;, ' B SERseec s
RRau BT i it b
0.40 0.50 0 0.90 1.00
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A PROTOTYPE FOR DEVELOPMENT OF
- ROUTINE OPERATIONAL PROCEDURES

, for the T ' .
DETERMINATION OF TOTAL CALCIUM
(VOLUMETRIC METHOD)

4

P T A e e LN
] P
i

* m‘»‘\:‘.m‘ T
\

N

° as applied fp‘

WASTEWATER TREATMENT FACILITIES ‘ .
) and in the : :
MONITORING OF EFFLUENT WASTEWATERS

Developed by the
»

National Training and Operational Technology Center
Municipal Operations and Training Division
Office of Water Program Operations
. U.S. Cnvironmental Protection Agency

CH.ca.EMP,1b.6.77 (;\3 . . Page No. 2-1




4
EFFLUENT MONITORING PROCEDURE: ,Volumetrjc Determination of Total Calcium

This Operational Procedure was developed by:

NAME . William T. Engel 7

ADDRESS Charles County Community conege o e
P. 0. Box 910 . o ' ) .
La Plat4, Maryland 20646 ’ - ‘ .

POSITION Associate Professor of Chemistry

EDUCATION AND TECHNICAL BACKGROUND
BS - Saint Francis College, Loretto, Pennsy]Caﬁia
MS - Xavier University, Cincipnati, Ohio
4 years Instructor (Chemistry)

2-years Assistant Director Pollution Abatemént
Technology Department

' 04 Page No. 2-3
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EFFLUENT MONITCRING'PROCEDURE:,¢Vo1umetr1c Determination of Total Calcigm

4

1. Obﬁetgive: i "

-

To determiné the total calcium content of a wastewater eff1dént sample,

!

2. Descriptién of Analysis:
The procedure involves a pretreatment of the sample with“nifric acid
which eliminates interferences from suspended-material normally present
in wastewater. The sample is subsequently analyzed by the.EDTA
titrimetric method. The results are reported as Total Calcium in mg/1.

«r

L
»

Source of Procedure: Standard Methods for the Examination of Water and
Wastewater, 13th Edition, APHA, AWWA, WPCF, 1971. pages 84, 85, and 416,

Methods for Chemical Analysis of Water and Wastes, 1974 Edition, Methods
Development and Quality Assurance Research Laboratory, National Environ-
mental Research Center, Cincinnati, Ohio 45268. pages 82-83.

-, . ‘
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EFFLUENT MONITORING PROCEDURE: Volumetric Determination of Total Caléium .
. &aA 5 ' ’ 4 s

-~
.

e

Equlpment andnSupg}y<Requirements

.

A. Capital Eqf 1pt}§e};t \\ L
/
1. Balance - -analytica]_ﬂ ‘1" g ‘accuracy
B 2. Balancel- »trip]e beam 0.1 g accuracy -
/ . 3. pH mete -

. 4: Hot' p]ates nust heat to above 100°c R
. B..ReusabTe ,Shpphes R ~ o

P

. ]4wBeakers 50 mt, 250 ml,

3.

/5
/ 7

— 8;

.\9
10.
11.
12.

13.

C. C0nsuma51é Supplies

“Bottles - storage B/S 8,dnd 32 oz.
Bucef“~ 50 m s // .
%Qinders - graduated, 25 m] 50 m! and 500 ml

Flask - Erlenmeyer, .125 ml, and 500 ‘m1

. Pipets - Mohr, 2.m1, 5 m!, and 10 1/f”"

Pipets -~ Vc1umetr1c, 10 m],aqg .

Ring stand T
Flask ~ Volumetric, 100 ml, 500 ml, and 1000 ml

Clamp - Burst i ‘.
Funnel -~ 60 . -

Plastic wash bott]e

Measuring spooQ ~-0.2¢g

. EDTA [Ethylenedinitrilocetraacetic acid disodium sa]t)

(Na 2c10H1208N2 2H20)
Ca1c1um carbonate (CaC0,) anhydrous powder
Hydrochloric acid - condentrated (HC1)
Ammonium hydroxide ~ concentrated (NH OH)
Methyl red indicator

Nitric acid ~ concentrated (HNO )

Filter paper (#42)
Sodium -hydroxide (NaOH) F
Sédium. chloride (NaC1).

. Eriochrome blue black R indicator (Calcon)

a/and 600 mi ' -
n _ c




olumetric Determinction of total Lalcium

OPERATING PRCCEDJRES

STEP SEQUENCE

INFORMATION/OPERA1 ING GOALS/SPECIFICATIONS

TRAINING
GUIDE NITES

DETERMINATIQN 0F TOTAL C

A. E ipment
Preparation

[

1? Glassware Wash-up

2. Ralance Inspection

(28]

. pH Meter '
" Inspection

LCIUM (VOLUMETRIC METHOD), mg/1

1. Clean all glasswire in a,
suitable oetergent

1. Clean all balan~es -
analytical balance and
trirle  am balance.

1. Use [MP on pH t3 ca11brate
the pH meters

la. Distilled water drains without 1navxng any

droplets.

la. Free of dust and dirt.

’

fa. See EPA-430/1-74-015, Outline #5.

1. Distilled Water

2. Hydrochloric
Acid (HC1 1:1)

B. Reagent Preparatior. b ¢

1. Deionized distilled water
should be prepared by
passing distilled water
through a mixed bed of
cation and anion exchange
resins.

1. If metal impurities arc

"+ present, follow the same
distillation procedure as
for the nitvic acid.

2. Pour 400 ml of distilled
water in a 1 liter volu-
metric fiask.

3. Add 500 m1 of concentrated
hydrochloric acid to th

flask and mix.

la. A11 reagents and calibration standards sﬁou]& be

prepared with this water.

3a. Transfer tne acid' in fume hoos.

-
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMAT-ION/OPERATING GOALS/SPECIFICATIONS

TRAIN.wG

B. Reageni [ reparation
{Continuad) )

-

. 3, EDTA Titrant
(0.01M)
(Ethylenedini-
triolo tetra-
acetic acid
disodium salt)

NaZHZCmeOBN2 2H20)

4, Methyl Red
Indicator

69

4. Mix thoroughly.
5. Dilute to 1, liter.

6. Transfer to a 1 liter
storage bottle and label

GUIDE NOTES ° \

“as 171 hydrochloric acid

(HC1). .

1. Weigh 3.723 grams of EDTA
in a weighing boat.

n

. Dissolve the EDTA in
approximately 800 m] of
distilled water in a
1 liter voluwmetric flask.

W

. Dilute to 1 liter.

E-9

. Transfer to a storage
bottle and label.

—

indicator in a weighing
boat.

[AS]

. Dissolve in a mixture of
60 m1 of ethyl alcohol
and 40 ml of distilled
water,

3. Transfer .the indicator
solution to a 100 ml
~store~e bcttle an. label

-apr .priately.

. Weigh 20 mg of methyl red

.

la. One milliliter of 0.01 M EDTA titrant is
equivalent to 400.8 ug calcium.

~

70
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JNLTURING PRUCEDURE

. voiumelric veterminailon Ov

<

.
-

'OPERATING PROCEDURES

B. Reagent Preparation
(Contiqued)

5. Ammonium’ Hydroxide
Solution
(NH40H 3N)

1.

.cylinder. ]
. Transfer to 500 ml of

STEP SEQUENCE
+

Measure 203 ml of reagent
grade ammonium hydroxide
(NH4OH)”ﬁn a graduategy

distilled water in a

WA L et

/ |

6. standard Calcium
Solution

71

~ny

indicator. -

. Transfer to a storage

. Weigh 1.000.gram

. Transfer to a 500 ml *

. Add 200 m1 distilled water
. Boil the flask ru. 3 few .

. Conl the solution and add

T Titer volumetric flask.

to 1 1iter.‘*g\

bott]e and label. -
anhydrous calcium

carbonate (CaCO ) in a
weighing boat

Erlenmeysr vlask.
Add 1:1 HC1 to the flask

until all the calcium
carbonate has dissolved.

to the flas..
minutes.

4 drops of methyl red -

.-Mix the sciution and dilutd .

5a.




1

igent
cide
2d

-

INFORMATJON/OPERATING GOALS/SPECIFICATIONS ~

lask.

dilutq -

s
Loar

-
*

po
{ g

-

~

5a. This will expe] excess rarbon dioxide (COZ)'

,i
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GUIDE NOTES A
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EFFLUENT MONITORING PRCCEDURE: Volumetric Determination of Total Calcium -

~

e

’

OPERATING PROCEDURES

* STEP SEQUENCE

TRAINING
GUIDE NOTES

B. Reagent Preparation
(Continued)

. The color must‘now be ad-

Justed to an intermediate
orange color by ‘adding
3N NH,OH or 1:1 HC1 as

, INFORMATI&N/OPERATING GOALS/SPECIFICATIONS-

i

7. Sodium Hydroxide
Solution
(NaOH 1N)

8.. Eriochrome
Blue Black R
Indicator

B\

required.

. Transfer the solution to

a 1 liter volumetric flask
and dilute to 1 iiter with
distilled water.

. Transfer to a storage

bottle and label.

. Weigh’ out 40 grams of

sodium hydroxide.

. Dissolve in 600 m1 of

distilled water in a 1
liter vo]umetric_f]ask.

. ‘Dilute to 1 liter.

. Transfer to a storage

bottle and label.

. Grind together 200 mg

of “riochrome Blue Black
R dye-with 100 grams of

solid sodium chloride *

(N~C1).

. Store in tightly

stopperad bottle.

9a. This solution is equivalent to 1.00 mg
: CaCO3 per 1.00.ml. )

ta. Use a mortar and pestle,
b, 0.2 grams will be used for each titration,

it is therefore advantageous to have @ 0.2 gram

transfer spoon available.

*

.

Page No. 2-9
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OPERATING PRCCEDURES STEP SEQUENCE THFORMATION/OPERATING GOALS/SPECIFICATIONS cUNDENING

C. Standardization of . : ‘
EDTA Titrant

1. Measure 25.0 ml of the P
* standard calcium solution }
into a 125 m1 Erlenmeyer e

flask. :

12 Kaa'z.01nl‘NEOH*§6TUtﬁﬂT““2aT”Th1§%§ihﬂﬁzﬂr§hﬁu1d“nmwﬂm?ﬁn—the—pH—range

to the flask. of 121
.| 2b. & pH meter may be ysed to check the solution. - J
3. Transfer 0.2 grams of the i 5 .
Eriochrome Blue Black R - g

indicator to the flask. ' =

4, Add the EDTA titrant from
the buret slowly and with
swirling until the color -
changes from red through
purple to bluish purp':
to a pure blue.

5. Record the ml of EDTA on 5a. If the concentration of EDTA was exactly 0.01M,
the data sheet. then the titration should require 25 ml and the
value of B in the formula:

& mg/1 Ca = A X B X 400.8 .
. R ml sample =

_would be equal to (1).
5b. B is the mg of CaCO3 equivalent to 1,00 m1 of
/ 'EDTA titrant.

(Continued)

~1
93
c




EFFLUENT MONITORING PROCEDURE :

Y

v
-

>

Volumetric Determination of Total Calcium

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE. NOTES

C. Standardization of
EDTA Titrant

5¢c.

(Continued) Therefore: v .
B = ml ¢f EDTA titrant required in '
your standardization
25 mi T,
) If—mlfo¥ titrant = 25 ml
then B8 = 25/25 = 1~
If ml of titrant = 24
then B = 24 = 0.9
¥ * K
{
D. Analysis of Calcium N 3
in the sample,
ﬂ], Pretreatment of . Acidify the sample at the la. The nitric acid should be free from Ca or re-
Sample time of sample collection , distilled. .
. by the addition of conc. 1b. Use a pH meter to measure.
Nitric acid'to a pH of 2. )
. Transfer 50 m1 of well 2a. Use a gra?uated cylinder.
. mixed sample to a 150 mil ~
beaker.
. Add S.ml of 1:1 hydro- 3a. Use a graduated pipet. i ~
chloric acid. 3b. The hydrochloric acid should be free from calcium
or redistilled.
. . Place the beaker on g hot | 4a.

plate and heat at 95°C for
15 minutes.

The sample should not boil during this’ time.

78
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"7 EFFLUEMT "MONITORING PROCEDURE:

Y

‘i

©

"Volumetric Determination of Total:Calcium

L

N

L Fayge NO. £=1s

OPERATING PRCCEDURES

STFP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIdNS

s

TRAINING
GUIDE NOTES

- D. Analysis of Calcium
in the sampTe

(continued)

23 Titration

3.

\

. Cool to room temperature.

. Filter the sample.

. Adjust the sampie volume

. Transter the samﬁ1e to a

. Using tve digested sample,

. Transfer 0.2 grams of the

J

K

-

to 50 ml with distilled
water. . -

125 m] Erlenmeyer flask.

add 2.0'm1 of NaOH
(so@ium hydroxide) solu-
tion to the beaker.

Eriochrome Blue Black R
indicator to the beaker.

Add the EDTA titrant from
the buret slowly, and with
thorough niixing, until the
color changes from red
thraugh purple to bluish
purple to a pure blue.

)

6a. Use filter paper. =

6b. Filter into a 50 m) graduated cylinder

6c. Wash down the walls of the beaker and add to
ne flask.

7a. Dilute to the mark on the volumetric flask.

7b.

8a.

la,

1b.

2a.

The sample 'is now ready for analysis.

For titration.

This solution should ‘now be in'the pH range'bf
]2']3~
A pH meter may be used to check the solution.

Use a 0.2 gram spoon. -

80
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"T EFFLUENT MONi:ORING PROCEDURE.: Volumetric Determination of Tctal calcium

H

s
L

’ ’ - ) TRAINING
g OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS Gl %é NgTES
: D. Analys's of Calcium ' = '
' in the sample (con-
tinued

4. Record the ml of EDTA on 4a. Calculation of Total Calcium (mg/1)
the data sheet. =

. ' mg/1 Total Ca = A X B X 400.8 !
> “ml of sample
A =ml of EDTA used in titration
? B = mg CaC0, equivalent to 1.00 m1 EDTA -

(See C.5 for the value)

-— -+ -Example: A =5.2ml
B = 0,96 ‘
- ml of sample = 50
mg/1 Total Calcium (Ca) = .
- : 5.2 X OE?G X 4G0.8 = 40 mg/1 . ;
0 -

a | S \ 82
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A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

' _ ‘ i for the

DETERMINATION OF COPPER (Cu''), MAGNESIUM (Mg'')

) _ MANGANESE (Mn*t), AND zINC (zn*h)
N . L]

F.

as app]ied‘ip

and in the -

' : WASTEWATER TREATMENT -FACILITIES
MONITORING OF EFFLUENT WASTEWATERS -

, Developed by tne

National Training and Opéirational Technology Center
Municipal Operations and Training Division
Office of Water Program Operations

U.S. Ervironmental Protection Agency o

l Ch.MET.aa.EMP.1b.7.77

7 0y

e

83 ‘
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EFFLUENT MONITORING PROCEDURE: Determination of Cu’™, Mg*™, Ma*,and zn

l' This instructicnal sequence was developed by:

" NAME "Paui F..Hallbach o
ADDRESS ~ EPA, OWPO, NTOTC, Cincinnati, Ohio 45268 , i
POSITION Chemist-Instructor )

EDUCATION AND TECHNICAL BACKGROUND

™

B.S. Chemistry
14 years Industrial Chemist - N
16 years HEW-FWPCA-EPA-Chemist :

A

) - , . ' Page No. 3-3
v . =
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EFFLUENT MONITORING PROCEDUR® * Determination of Cu'™, Mg™, mn** and zn™

1. Analysis Objective:

To determine the gOpper& magnesium, manganese and zinc concentrati~n of
an eff]uent :

2. Prief Descr1pt10n of Analysis:

The sample is digested with corcentrated nitric acid und evaporated
to dryness. The residue is treated with hydrochloric acid, silicates
and other insoluble material are removed by filtration anc the sample
is analyzed for the total metals of interest by atomic absorption
§§spectrophotcmetry.

e

\\.

L 3

Source of Procedure: Methods for Chemical Analysis of Water and Wastes, 1974,
_rnvironmenta’ Protection Agercy, Methods Development and Qua11ty Assurance
Rase~rch Latoratory, Cincinnati, Ohio, p. 82

-
e No. 3-4 \‘J/ 85




EFFLUENT MONITORING FROCEDURE: Determination of Cu®t, Mg**, Mn*™*,and zq™*

Operatiﬁg Procedures:

A. Sample Digestion

B. Reagent Preparation
C. Instrument Calibration

D. Instrumental Analysis

E. Calculations

»

ERI

<



EFFLUENT MONITORING PROCEDURE: Determination of ™, Mg*t, m**, and 2"

; /
General Description of Equipment and Supplies Used in the Process
A. Capital Equipment .~ ' : p
1. Balance, analytizal - sensitivity 0.1 milligram
2. Atomic absorption’spectrophotometer

3. pH meter
4, Hot plate, 110V

T - e

'B" Reusable Supplies

B 1. Flasks, volumetric 100 ml, 1000 ml pipets .
2. Pipets, volumetric, 50 mi, 3 ml, } ml
3. Reagent bottles, glass with glass stopper
4, Anion and cation exchange resin cartridges
‘5. Beakers, 100-ml
6. pH paper .
7. Watch glass .
8. Funnel, 80 mm diameter oo
' 9. Ring stand and 3 inch ring i B :
- 10. Graduatcs 50 mi, 10 ml v

3

C. Consumable Supplies ‘ <} .

1. Reagents

Copper metal (analytical reagent grade) . .
' Magnesium oxide, analytical reagent grade

Manganese metal
Zinc metal




Y

EFFLUENT MONITORING PROCEDURE: Determination of Cu’t, Mg™*, mn**, and 2n™*

W

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATICNS

TRAINING
GUIDE NOTES

A. Sample Digestion,

1. Transfer 50 ml of sample
into a clean 100 m1 beaker.

2. Check the pH using
pyaydrion paper.

3. Md 3.0 ml1 of concentrated
nitric acid. .

4, Place the béaker on a hot
plate.

5. Evaporate to dryness
caitiously.

6. Remove the beaker from the
hot plate. Allow it to
cool- to room temperature
and add another 3 m}
aliquot of concentrated
nitric acid.

7. Covér the beaker with a
watch glass and place it on
the hot plate. :

8. Increase the tempecature of
the hot plate so that a
gentle reflux astion
occurs. -,

9. Add 5 ml of 11 HCY.and

again warm the béa er to
dissolve the residue.¥
K

la

2a

©

3a
4a
5a

6a

8a

-~

. Use a 50 ml pipet.’

. The pH should be 210. If the sample was, not
_acidified upon collection, add 1:1 nitric acid
dropwise until the pH i§ adjusted to 2.0.

."Use a 3 ml pipet. Use a rubber bulb on the’
pipet. ' )

. Adjust the hot p]ateﬂ%or medium heat.

. Make certain that the sample ‘does not buil.

3

. Use 2 3.0 ml pipe;.

-

. Continiie heating adding additional acid as
necessary, until the digestion is compiete
(denerally indicited, by a 1ight colored
residue).

4

- i f

" ... Page No. 3-7
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QPERATING PROCEDURES’ F

STEP SEQUENCE ®

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING

A. Sample Digestion
(Cont'd.)

1

1

10. Wash down the beaker wallg

and watch glass with dis-

tilled water. .

1. Filter the sample through
Whatman #42 filter paper
into a clean 100 ml
volumetric flask.

2. Dilute the .flask to the
mark with distilled water.

10a. Use a plastic wash bottle,

TN«

- GUIDE NOTES

B. Reagent Preparation

1. Defonized
Disti]]ed Water

2. Nitric Acid
Concentrated
(HN03)

3. Hydrochloric Acid
(HC1) 11

1

4, Copper Stock
Standard Solution

[N

90

[S

1., Prepare by passing disti]]e&

water through a mixed bed
‘of cation and anion ex-
change resins.

1. Commercially available
reagent grade.

1. Prepare a 1:1 solution of
_reagent grade hydrachloric
acid by adding 25 m1 of
commercially available
reagent grade hydrochloric
acid to 25 ml of deionized
water. '

1. Carefully weigh 1.00 grams
"of electro yte copper
(analyt’ reagent grade)
on an ana:.tical balance.

3

1a

la

. Use deionized distilled r for the preparation
~of all reagents, calibration ndards and as
dilution water. .

. Use a 50 ml graduate

. Use a plastic weighing dish,

s
o




“CFLUENT MONITCRING PROCEDURE :

ot

Determination of Cu ',

3

S o

++

, Mn"", and Zn++

" OPERATING PROCEDURES

STFP SEQUENCE

TRAINING
GUIDE NOTES

. Reagent Preparation -

(Cont'd.)

5. Magnesium:Stock
Standard Sg]ution

W

.
o

S

6. Mangenese Stock
Standard Solution

A

. Transfer‘the copper into a

clean 100 ml beaker. Add
15 m) distilled water and

5 m]'HNO3 and dissolve.

. Transfer the solution.to a

1000 m1 volumetric flask
and dilute to the mark with
deicnized disti]]ed water.

. Weigh 0.829 grams of mag-

nesium oxide on an analyt-
ical balance.

. Trinsfer the reayent ‘into a

100 ml beaker and.add 15 ml
distilled water and 10° ml
of concentrated HNO.,

. After dissolution transfor

into a clean 1000 m1 voly-
metric flask and dilute to
the mark with deionized
water.

. Weigh 1.000 grams of

manganese metal on an
analytical balance.

. Transfer into a 100 ml

beaker. Add-15 ml dis-
tilled water. '

. Add 10 ml HNO, and dissolve.

3

. Transfer the solution into

a 1000 ml volumetric flask.

€

3a.
" 3b.

la.

3a.
3b.

la.

3a.

Use a plastic wash hottle to rinse the beaker
into the volumetric ¥®ask. :
One m] equals 1 mg copper (1000 mg/1):

Use a plastic weighing dish.
.

b}

AN

N

Use a plastic thh“bott]e to rinse the beaker
.intn the volumetyic flask. ‘
0ne ml equals 0.50 mg-Mg (500 mg/])

'
e

Use a plastic weighing dish.

Harm if necessary.

\

ST n Page -No. 3-9




Detennination of Cu g Mg b

N T T .

»and Zn” R A

.t s .
N .
4 M -

-, rayge

AV, 9TV -0
. L4 N -

. -OOPERATING‘PRQtEDURES

. \
“ STEP SEQUENCE » -

:5 INFNQMATIONIOPERA?iNG GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

.

B. Réagent Preparation

_ 8. Fuel and Oxidant

(Cont'd.)

7 Zinc Stock Standard
Solution

Y

.

»
’

“ul ¥

Dilute tov the ngrk with
1 percent (vAv) HCY. .

5,

Weigh 1.00 gram of zinc
metal om an ana]ytwca]
balance.
2. Transfer into a,100 ml
beaker. Add 15 m] distilled
<water and 10 ml of concen-.
trated‘HNO3 and dissolve. ’

. Trinsfer the solution into
a 1000-m1 volumetric. flask
-and dilute to the mark:
with deionized distilled .
water. )

1. Cbmmeréﬁa].grade acety]ene.
1s genera]]y acceptable.

. Air may be supp]ied from a
‘compressed 3r 1ine, a
Jaboratory compressor, or
from a cylinder of

'Sa.
* 5b.

HC1 'to 990 ml of deicnized.water.
One ml-equals 1 mg Mn+(1000 mg/1)

la. Use a plastic weighing dish,

» N
. . :
C ‘{
3 M »
/ .

2a. ‘Use a 10 ml graduate.

L

3a. Use a p]astic wash bottle to rinse the beaker
during the transfer,
3b..0ne ml equals 1 mg~Zn (1000 mg/])

. ) .
2a. Caution: Air supply must be free from oiJ
¥ or other'contaminants.

Te percent (v/v) HC] can be” made by adding 10m

-

commercial air. N ’ .
. ™~ o
— ) : = e
“C. instrument Calibrationg 1. Turn on air supply. ¢ ©
] - ’ 7 d

2. Turn_on acetylene supply. ///// (

3. Turn on instrument and 3a. See instruction manual for your part1cu1ar
ignite flame. instrument '
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EFFLUENT Morumame PROCEDURF Detenm'inat'ion of Cu

K's g
- - #
\

-

e
» Mg.

,.nﬁ . and Zn

v

OgERATING PROCEDURES

T sTEP ssqﬁsncs o

- A M e »

e T o
- INFORMATION/OPERATING GOALS/SPECIFICATIONS .

C. Instrument Calibrati
. .(Cont'd.}

-

4.

PR

Turn-on .power to hollow ‘
cathode ]amp.'

5, -Setect wave length for
appropriate meta]

6. Prepare a series of stand-
ard solutions for eath ~
. metal as follows:

Copper. ' .
Transfer 10.0 ml of 'stock

"copper solution. into a
100 m1 volumetric flask
and dilute to the mark

" with deionized distilled
water and shake well,

Transfer 0.2
and 1.0 ml of the diluted:
standard solution into each
of five 100 ml.volumetria
flasks’ réspectively.

- Dilute to tne mark with
_defonized distilled water -
and shake well. Thé con-

* centration of these solu-

- tions will be 0.2, 0.4
0.6, 0.8, and 1.0 mg/1.
respectively.

.

Magnes fum .
ransfer 1.0.m1 of stock

magnesium standard into a
100 m1 volumetric flask =

04.05.08,.

. -
Lt i .

4a "Select lamp for proper methl-analysis.

'

5a. Copper-(324.7 nm), magnesium (285 2 nm)*
manganese (279 5 nm) and zine (213, 9 nm)

. Use a 1 ml micro pipet graduated'in 0.1 ml.

o

e

and—djlute to the mark with
,dfst111ed\nater

o

Page No. 3-11




“c. Inst?ument CaiibratiaJ

. OPERAT‘I’NG"PROCEDURE-S .

" ‘STEP SEQUENCE

_ TRAINING -

GUIDE NOTES

icont d.) . ;

- . - .
C Y
. -

N < ) ),

. of thesa-solutions will be®

- manganese sg¢lution into a .

* defonized" ‘distillad. wate

. be 0:2, 0.4, 0.6, 0.8, and

Transfer 0.2, 0.4, 0.6; °
0.8, and 1.0 mT of the -
diluted $tandard solfjtion -
-into each of five 100 ml-
volumetric flasks re-
spectively, Dilute to the
-mark with deionized-dis-

.+ tilled water-and. shake

" well.. The concentration .

0.02,-0.04, 0.06, 0.08 and
0 10 mg/1 respect1ve1y -

Y

%Eﬂﬂé;ﬂé&
ransfer,10.¢ ml of stock

100 m1 volumetric flask. .
Dilute to the mark with- ’/

,and shake well.

Transfer 0.2, 0.4. 0.6,
0.8; and 1.0 ml of the
diluted standard into each
five 100°mT volumetric '~
flasks respectively.

Dilute to the mark with de-|.

ionized distilled water and
shake well. The concentra-
tion of these soiutions willl

1.0 mg/l respective]y

Zin ’
ransfer 10.0 ml of stock

zinc solution into a.100 nﬂ

4

-

i
.
[

yoos
Il"
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EFFLUENT MONITORING PROCEDURE: Determination of Cu**, Mg™*, Ma™, and zn**
. v . " o . . - :
. a .
OPERATING PROCEDURES- " STEP SEQUENCE %, I&égRMAfION/OPERATING.GOALS/SPECIFICATION§ caiING.
C: Instrument Calzbrgti volumetric Flask. Dilute o ' ' .

(Cont d.)

,_B.JPfépare a caliﬁration curve

to the mark with deionized
““distilled water and shake
well,
Transfer 0. 2 0«4, 0.5,
0.8, and 1.0 ml ‘of the * ~
diluted standard into each
of five 100 ml volumetric
flasks respectively. Di-
lute the mark with deionized
distilled water and shak
well. The concentration ™
“of 'these solutions will be
‘0.2, 0.4, 0.6, 0.8, and

¢ 1.0 pg/1 respectively,

7., Ignite flame and aspirate
" standard solutions into’ the
flame. ;,«/ﬁ :

« by plotting the concentra- .
tion of the respective-
metals against. the response
for each concentration,

8a.

« \

Record the response on a recorder or use the
readout provided on the instrument.

-
-

’
.

D. Instr]VentaI Analysis

1. Aspirate .the 'unknown solu-
tjon into the instruhent
“immediately following the
aspiration of the standards.

2. Record thg-response.

la.

0

Flame characteristics and 1n§trumenta] settings
should be,;hezsame for standards and unknowns.

=

P>
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CH.MET.a

" "A PROTOTYPE FCR DEVELOPMENT OF N
ROUTINE OPERATIONAL PRUCEDURES :

‘for the .

DETERMINATION OF LEAD BY. ATOMIC ABSORPTION:
USING THE EXTRACTION PROCEDURE

]

a

prs

. WASTEWATER-TREATMENT FACILITIES
* - . and in the >
MONITORING. OF EFFLUENT WASTEWATERS

~

¢ - Developed, by the

Nationa1_Tra1n1n§ and Operational Technology Cenfer
Municipal Operations and Training Division
Office of Water Program Operations

U.S. Environmental Protection Age;cy
SR ; R | . . ’_
. g 104 - L
2 E0.203.77 o ' ‘

as .applied in . S

bage No. 4-1
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. EFFLUENT MONITORING PROCEDURE: De,tenninat)ﬁn of Lead {y Atomic Absprption .
. ’ Using the” Extraction Procedure oo
: s

P -~
1
Y . . /! .

.
M .

L » / . _
. \\ﬂ This operational procedure .ws.; devy’(,ped by: T
AN ' —

\4l\\

LN _ ‘
7 - ADDRESS  EPA, OWPO, NTOTC, fincinnati, Ohjo 45268 .

‘ K \\‘,,,
«* POSITION. Chemist-Instructor :
" EDUCATION AND TECHNICAL BACKGROUND S ) ' oo
B.S. Chepistry - .
) ° 3 years - Res/earch Chemist o .
. - e 15 years - Trajning Instructor ¢

. A LI T

.
4 ‘

- NAME John D. Pfaff ’ , .
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EFFLUENT MONITORING PROCEDURE: Determination of Lead by \A,tomiE: Absorption . | . ‘ .
. Using the Extraction Procedure .

. _“ 5 . . ! .
*The learner wiﬁ]‘determﬁne~the lead content of a sample by ex#racting -
o ' the sample and determiping the results on an Atomic Absorption Spectrophotometer.
P . . . ., 7 .
: * 2, Brief Description of Aba]ysis: ) ’

s

1. Analysis Objectives:

oy
v

A ) The sample is concqntréted through chelation and extraction with organic
- solvents. The method produces & solution which’can be run under s+ >
conditions for atomic absorption. The solution is then aspirates o
o into any atomic® absorptiion instrument of sufficient sensitivity. iwn.s priocedure
3 : contains directions for|the use of an Instrumentation Laboratory inc.*, Model
> 153 Acomic Absorption Sﬂectrophotometer: ' T

3.:App1€;ability of - this Pfocedure: v

T "a. Range of Concentration:

. a

. i . The extraction procedure is recommended for levels of lead below 100 micro-
- ' grams per liter. _ PR

: © * b. Pretreatment of Samples: .o . : > L
. . »

This EMP intludes the digestion procedure specified in the Federal Register . . gm -
- @u{delings to determine total lead concentrations. bl ‘ N

c. Tredtment of Interferences in Samples: . T T
> _ Since this EMP prockdure involves chelavion and extraction of Tead from
2 : a water sample into organic solvents, the lead is separated A¥Cjdissolved
., materials that might interfere in a direct aspiration. The EMP includes
. procedures or information about glassware preparation, reagent purity and
the exceptional sensitivity of this analysis_to turbulence and absorption -

§ © bands in the flame. The choice of using a 217:0-or_283.3 nm wavelength is

y VR A
. . e

: also discussed. A section -about interferences to atomic-absorption spectro-
- « photometry (chemical, dissolved sqlids, ionizatior and spec rall\sig\?e
- ' . found in the Source of Procedure.. h _

-~

3 ‘

[} -

* Source of Procedure: Methods for Chemical Analysis of Water and Westes, 1974,
Environmental Prdtection Agency, Methods Development and Quality Assurance
Research- Laboratory, Cincinnati, Ohio 45268, Page 89-and 112.

¢

*Mention of’partiéular hrand name does not constitute endorsement by the
U.S. Environmental Protection Agency.

- “:PégE"No. 4-4 il - - lj()(;
Q ‘ )
ERIC

IToxt Provided by ERI
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EFFLUENT MONITORING PROCEDURE: Qetenni nation of Lead by Atomic Absorpti on ,
e e Usi ng the Extraction Procedure
! A, Preparing to Test the Solution . ' > f
. coF v % v, ) ,
- B. Reagent Preparation
H ° s
¢ ’ C. Sample Preservation and Handling . . ‘ .
' < D. Instrument Set-Up . , ' ”
- ~ : “ ’ ) S T C o .
; E. Solubilizatior of Sauple ‘ : S
. “ F. Preparation of Standard Di]uf.ions‘ o S S
’ G. Extraction Procedure ’ ; ) o B
H. Instrument Operation . ' -~
3 "I. caltbration o ) - ’ 3
e U7 Instrument Shutsdown ) ‘- . g
: K. Maintenance . . ) ’ o <
’ ! SEE FIGURE 1 ON PAGE 31 IN THE TRAINING GUIDE Foﬁ A "FLOW DIAGRAM FOR THE R
: ' . EXTRACTION METHOD" . ) g o .
: . . T
. . T o -
3
¥ - .\/ “
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/ . .
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EFFLUENT MONITORING PROCEDURE: Determination of Lead by Atomic Absorption
Using the Extraction Procedure *

¢

S .

General Description o%‘Equipment Used in the Proqess° )

* 3

" A. Capital Equipment - S : )

1. Instrumcatation Labonptories* Model 153 Atomitc Absprption/pr'equivalent
2. Hollow cathode lamp - Tead R ' { g -

3. Balance, analytical with a 0.1 milligram sensitivity ///
4. Pressure regulator valves: ot

a. Two stage regulator~designed to.delivé?'aCetxJeﬁé
with an‘Inlet CGA 510 .connector .

© b, Two stage ﬂ;’gﬁlator designed to deTiver ai r—from
~cylinder with an Inlet CGA 1340 connector
. *5. Balance, with a,0.1°or 0.01 gram sensitivity
6. Magnetic stirrer - hot plate and magnet ret;i@ver
» 7. Still, borosilicate glass distillation apparatus
8.  Steam bath for 100 ml*beakers, 6 plus X samptes
9. pH meter {optional) to adjust-pH for test "y

"/o

L4

B.(Beusab]e Supp]iés . <

1. Six plus one/sample. Beaker 100-ml capacity
2. One for each sample plus one more. Beaker 250 ml capacity
3. Three bottles, dropper, brown glass, -100 ml capacity -
4..0ne bottle reagent, brown glass, 1000 ml capacity
5. Two bottles reagent, .clear glass, 500 ml capacity
. 6. One cylinder, graduated, 250 m} capacity .
7. Two cylinders, graduated, 500 ml capacity
8. Two flasks, Erienmeyer, graduated, 500 ml capacity. .
. 9, Two -flasks, volumetric, 1000 ml capacity
16. Four flasks, volumetric, 10Q_m1 capacity
1. Six p».. one/sample. Flask, vglumetric, wide base, 10 ml capacity
, 12. One for each sample, very small funnel to filter 3-5ml,
13. Stx plus one/sample. Funnel separatory, 250 ml capacity
14.. Cae pipet volumetric, ] ml capacity . .
15. One pipet volumetric, 2 ml capacity
16. One pipet volumetric, 3 ml capacity
. 17. Three pipets volumetric, 5 ml capacity
- 18, Five pipets volumetric, 1) ml
19, Oné pipet volumetric, 20 ml
20. Three pipets graduated-1/10, 10 ml
.21, One pipet graduated 1730, 1 ml
22, Two pipets, graduated 1/10, 25 ml
23. One pipet, volumetric, 15 ml . .
24. One for. each sample. < Watch glasses, 3.5 inch ‘diameter '
25. Instrument manufacturer’s manual on the atomic absorption- instrument
26°. 'Safety._glasses - :
27. One separatory funnel rack . .
28. One washbottle, plastic ’

4 .
N . N * ’
~ .

. * Merition of a particular brand name-dpes not constituteendorsement by the

O ‘age No." 4-6

RIC,

U.S. Environmental Protection Agency. 1-()53
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EEFLUENT MONITORING PRGCEDURE: Determination of Leadrby Atomic Absorption
Using the Extraction Procedure

- * ‘

A

,  C. Consumable Supplies . . .
. .1 ‘Deionizing column - mixed bed type, such as Barnstead U]trapure-red cap
(p0809) or Fisher #9-034-3 - ,
2. Gases: '
. Fuel - acetylene (C2H 3 - for use with the atomic ahsorption 1nstrument,
. "purified" grade, cy]inder size -(DOT-84L) 380 cuf, CGA size 510

- - Oxidant-air - For us. with the atomic absorption jnsteument, “dry"
grade,_cylinder size (DOT-3AA2015)_2200 cuf, CGA sizk d 340
3. Labeds for reagent botE}es - at ]east Ty ° , LT
4.- Laboratory notebooks . .n .
5. Pencil, wax-marking ! - P -
- -6, Reagents ~ i ) ’
a. Ammonium hydroxide (NP40H) -a test reagent, purchase reagent grade -

. -1 pt (873 m1) minimum

) b. Brompheno- blue* - (C]9H108r405$) a test reagent, purchase ACs:
grade - 5 gram minimum, may not be needed if pH meter. 1s used’ €o
adjust pH

c. C rbon disu]fide - (CSZ) used to prepare a reagent, purchase

- . ,f . reagent grade -1 pint (473 m1) minintum. a
d. Chloroform- (GHCI - used to prepare a reagent, purchase reagent
grade, 1 gal (3800 ?) minimum E R
e. Ethyl alcohol* - (CH CHZOH) - used to prepare a. reagent, purchase

T denatured - 1 pt (473 ml) minimum (May not be needed if pH meter

. is used to_adjust-pH)

= f. Hydrochloric acid (HC1) -iused as a reagent, purchase ACS grade, 1 pt
(473 m1) minimum

g. Lead nitrate, anhyareus (Pb(NO )2)___used_tn_prepare standards, )

purchase.ACS grade 1/4 pound or 100 grams minimum ' .
. h. Nitric acid (HN03) - used as a- reagent, purchase ACS grade, 1 pt (472 ml)

minimum

. i. Pyrro11d1ne (C HQN) -3 test reagent, purchase reagent grade, 1/4 lb
£ . . or 100 g.minimum can be purchased from Aldrich Chemical Co. -
. (Cat. No. P7, 380 3) 940'W. St. Paul Ave.

. . e . " Milwdukee, WI 53233

s
‘7. Filter . -per, whatman #42 to fit very small funne]

a [}

~ ' b . . L.
. 4
r

* ff'Bromphenol blue soluticn is purchased, these reagents need not be purchased.

3
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" the-Extraction”Procedire -

‘OPERATING PéOCEDURE§

' STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

 TRAINING.

. GUIDE NOTES

A. Preparing to Test
© the Solution: . -

'
N

’

CIean all glassware to
remoye all meta]s

Assemb]e equipment to be )
Msed. ’ _

Prepare all reagents for .

the- test. oo

0pt1m1ze the atomi¢
absorpt1pn Jnstrumept. .

. SolubiliZe the sample(s)

and extract the sample(s):

“2a.

3a.

da.

.5‘3.'

la:

A11 glassware including sample bottles should
be washed.-
£+

See the equ1pmeﬁt Tists contawned in this EMP.

. See proredu\:s, Sej}lon é
: N

See procedures, Sections D and H and manufactur-
er's manua1 !

See procedures, éections E, F, and G. . o

v.AQ]. -
(p.29)

I.A. 2.
{p. 27)

A4

-~

and stgndard dilutions., « }° . - D ,
" h . .o© - " °
) .- }6. Aspirate all” into-the AA. 6a. See procedures, Secfion 1. . o 4
- .~ 17..Calculate results and :E' 7a. Record samp]e ‘information in a lab notebook along e
T ‘record data. with date and time ‘of analysis. .
. ) . 7b. After analysis, record, the analytic.l. 1nformation .
- - : beside sample 1nformat1on. ' .
. . . ' ¢ ;!
- . ’ . P .
B, Reagent Preparat1on - . .o A . ) . ) =
1 De1on1zed d1st11!ed 1. Prepare by passing dis= 1a. Ubeﬂde1onized distilled water for the preraration T
water- *tilled water through a - .. of a1l reagents, standards, b]anks,wand,as -
* mixed bed of cation\and .~ dilution water. ' - .1
. . anion exchange resins. 1b. Use bed such as: “Barnstead Ulttapure"” red cap .
: (D0809) or Fisher #9-034-3. - .
2. Nitric acid . 1. No preparation necessary. la. Use on1y reagent grade of analyZed purfty.

- concentrated
3

bty E
4§ WA e e a S

N . | o N '
. T . . " s
i ra Vol o el Pt B bt kv a4 e o ik e it e 1




" EFFLUENTMONITORING PROCEDURE:

‘Determination of Lead by ‘Atomic Absorot1on U%ing
.the E.traction Procedure - <

P

i
- e - "(
e P T = — = — — . BT

: OPERATING PROCEDURES STEP SEQUENCE . \ INFOPMA;I(‘N/OPERAYING COALS/SPECIFICATIONS . GUIDE NOTES

:.37 3 — > ] s F - .

B i " B. Reagent Preparation i '

# ‘ " (continued) ' \;' ~ .

- 3. Nitric acid . Prepare by adding an equal | 1a. Caution: acid should always*ie added to water }
b (1:1 dilution)” volume -of acid to an equal - . so as to avoid spattering. . ¥
' H.MO3 _volume of water (i.e., 250 | 1b. A graduated Erlenmeyer flask can be used fbr R X

P 4, Hydroc ]OTIC acid
¢ Ia_&n
\UUu

e -

o

Pl |

PR

'Y

5. Stock lead snlution

‘- * <

¢
0 - ’ oo .
" " 6. Working lead stand-
- .ard solution.
A 7 ”
- ) *
¢ ) - 112

N} +x-

ml acid to 250 ml water).
1. Add ahout 50 ml water to &

i
o B SN . . -
%

2. Pipet 5 ml concentrated
» HC1 to the flask., ,

/.-

3. °Cool aud dilute to 100 ml

with water.

1. Dissolve 1.599 g of

analytical reagent gra’
lead n1tratea’Pb(N0 )

»

1n watef. v c.

ST , ' . Add 10<m) concertrated

nitric acid (HND )

3. qulute to 1 ilter with
ceionized distilled water.

1. Add 500 m1 water to a
volumetric flask.

‘ ¢ A
2. Add 10 ml concentrated
Nitric Acid (HN03)

—yolumetric—flask,—

L}

Ja. Use a 1000 ml volumetr1c flask.

this preparation. _ : e

la. Use a ‘reagent grade- analyzed ac1d to avo1d con- |
___ tamipatijon, = -

L]

1b. Caut1on. protect1ve‘equ1pment shou]d be used.
2a. Use'a b m} vo]umetr1c pipet. v —

«

3a. Store in orown dropper.bottﬂe (about 100
vol. ) before use. -
/'
la. Neigh1ng should be done on an analytical balance.
1b. All reagents should be labeled with reagent name,
concentrat1on, date of preparation. .
1c. Concentration of stock is 1-mg Pb/ml.
1d. Use’a 1000 m1 vo1 umetiric flask .- .

2a. Use a graduate. " g .

L]

- -

1b. Should be prepared fresh each day an analys1s

- is to be .done. - .

. " .
2a. Use a graduatev : .

N

-

N . . R ;
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=== “the Extraction Procedirs -~

3 ~ =

" OPERATING, PROCEDURES

. STEP SEQUENCE

S

INFORMATIO“/OPERATING GOALS/SPECIFICATIONS

1" TRAINING

GUIDE NOTES

B. Reagent\Prepara%ion
\co.tinue&) S

7. Pyrro]1d1ne N
dithlocarbamic

-acid (PDCA)

8. Anmon1um hydroxide’

(NH40H) concentratedl

< -

3. Add 10,0 ml stock lead
solution (Reagent 5) to
the flask.

4, Dilute to the mark with
water.

1. Add 500 ml .¢hleroform to
.a lter f]ask . —~

3a, ‘Use a vo]umetric pipet. : .

4a. Concentrafion is 0.01 mg Pb/m].

la. This reagent should be prepared 1n a well ven- ,

}‘gf

2.»Add 18 ml of analytical
grade pyrrolidine.

3. Add 15 ml of carbon .
disulfide (CSZ) in small
portions with“swirling.

4. Dilute to 1 1itér with
chloroform.

e Pon; the coocentrated
NH40H into a glass dropper

bottle. ,

-,

tilated area (or hood) - =
1b.*Measure 500 ml- with graduated cy]inder. ‘-
2a. Pipet with a graduated pipet i a’
2b. Generates-heat -- cool before proceeding. ™ ‘

2c.  For supplier, see chemical list.

j12d. CAUTION -- reagent is flammable, toxic and

corrosive. . .
3. Carbon disulfite is very odorous.
hood. or well ventilated area.

3b. Use a measuring pipet.

Prepare in

. 3c. CAUTION - Heat generated - ooo] before proceeding.

4a. This solution can-be stored for several months
if stored in a brown bott]e in a refrigerator.

la. Use & hood to prevent inhalhtion'of fumes. Avoid
contact with skin. Wear protective equipment.

*1b. Only. some drops of this are needed for the pH ad-
Justment of acidified samples. .

1c. A brown -glass dropper bottle ccnserves the sta-
bi]ity of this reagent. &

-

, . PR
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~ EFFLUENT- MONITORING PROCEDURE: Determ nata/on of Lead b\Ato%[nic Absorptipn Usin 7 ’ )
the Extraction Procedure [ g : g
: o K | J By \R \ : TRAINING
* OPERATING PROCEDURES | . STEP SEQUENCE -. ] FNFORMATION/0 ERATING GOALS/SPECIFICATIONS N cUTDE NOTES
' B. Reagent Preparation |\ N s ‘* ) A
< (continued) : \ . I .
) ’ . \ »
9, Ammonium. hydroxide ] 1. Djlute 3 .ml°' of concentrated la. Th‘lS reagent sho 1d%be prepared in the hood. to i
(NH,OH) 2N NR,O0H to 100 ml with water. iprevent inhalation of fumes, Avoid cpntact with L
. ’ ' | . ‘skm. 7 Wear protective equipment. .
i . 1b. Dn]y several "drops. are needed per samb]e.
: . \ e Use 2 brown- droppey bott‘ie to store. <3
< 10. Bromphenol bTue 1. Disshiver 0.1 g of the so]id 1a. A p]atform/galance an bé used- for weighing. « 5
¢ indicator . in+00 ﬁ of 50% ethyl 6. In order o prepare\this soju 7
L hal _should, be dituted: 1n lf (1.6, 50 ml ateohol|_
. e { to 50 ml élter) -
: ) 1c. Tnis solution-1s stable *ndefinate]y so long as ~
- 1t is k tightly s oppered to prevent evapora-
- tion. . ‘\ Lt S ;
g " ‘ £ A
2— ¢ 11. Hydrochloric Acid  F1. Prepare by adding an equal Ta. “Acid should{always be added to (fwater ) K
. (131 dilution) HED volume. of acid to an equal ” so as_to avdid spattering.. I . Y .
: vo]ume of water (i.e. 250 _ . 1b,. CAUT * Heat is generated. g
1 ¢ m] acid fo 250 m1 water). 1c. Use sa/{ety glasses., \ S | : ; .
: . ¢ > . NV | . o AR [ 3
- ' i\ l_gz | T L - S A | e e R
?:“ / ¢ ‘ “ - J ‘f ) ’ QB’ L :
4 C. Sample Preservation 1. Collect.a representative .4 1a% ‘Calle t about 1 liter or MMquart to assure amp]e ;
= ) and*Handling sample. o/ ano nt;for analysis. , : , o
T . - 2. Preserve the sample.by ad- 2a. U;ual y this amount is suf ic1ent. Howe‘ver, some f ¢
, o justing to| pH 2. Use 3 ml highly ibuffered waters might require more. . e -
i Sep. . of 1:1 redistilied nitric | 2b. Check the pH of the samp!Ie with, 1itmus paper to .} | :
° ! T S ‘acid per l}vter. L assu e ‘that the pH is 2 r li;elow A SR ,‘ﬁﬁ
3 : j E e
§: ‘ - b / / s l }’ | ' 4 /-f;
o ! W:(E), . // : ”y *
< - ‘\” / . . .
5~ " “. /,7""‘ //’ / é ﬁl ‘ -
S R ' - *5
EE N’C ;\1 l 6 o ‘:” ’Z";":;"\}< 4 B i ’ 4 s . 1 l 7 - -
ot P o i o ‘ S A Page No, 4-1%, .. *
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U1} U Q0 DY .: CADSOrpLion . usang. . SR R SR - RO
the Extractlon Procedure ~ - . . .- ’ T PR A

e PR — 5 — T—

OPERATING PROCEDURES . | STEP SCQUENCE = _ |~ INFORMAT ION/OPERATING GOALS/SPECIFICATIONS Gﬁ?ﬁé"&%?’gs
. - ~ . 1 . . ’ R - - - .
“o D. Instrument Set-Up . . . ‘ . , .
. L Pre warm-up 1. Prepare the instrument.for ] Ta. Reference is made to the manufacturer s npnyal
o e - initial operation. ___ -~ of ins*ruction. ., ;
c T, . c i 1b. Check-power requirements and avaﬂab1hty. -
7 : : : . ~ ., | 1c. Provide adequate ventilation, including’ vent, over | - . .
. A > : instrument burper. _ o
Vg IR ty . : & 1d. Provide adequate space for instrument and work
.. area. -
)3 , - le. Proyide drain facility.—" . i
N iy s ’ . ' ' ol
2. Lamp instgl]at"fon_. 'l.IInstaH lead hollow ~ ° 1a, The trimpot for the. position into which the lamp 3
- - — ~—eathode—tamp——————— is—instatigd-—shoutd-be-adjusted-untit—thetamp—{p—28) —— 3 f;
./ ) . - - draws its optimum lamp' current, Set the lead - . ;
; : . ~ . Tamp’to 5 mA. .¢ - ) ‘
. 7 1b., Do not exceed the maximum.current rating for the
, T "lamp as this can seriously affect its 1ife and .
- e, stability. - . Lo
lc. F;;fer to the operation manual for proper instal- :
.o tion procedure. - S :
4 3. Burner_optimization 1. Attach the necessary tanks Ia. For -the lead. -procedure, acetylene and air are JVv.D.3.1a, . -
L . of gases to the instrumenf.| - required. Use purified grades of gases. o §(p. 29)
. 1b. Attach pressure regulator to each -cylinder. N
‘ ’ Care should be taken to match C.G.A. nimbers: :
: . | lc. Connect cylinders through the regulators to the :
‘ " rear of the instrument at the marked positions. N
. - , "1d. A1l cylinders shguld be securely chained to pre- } :
o7 ‘ ‘ P vent them from tipping over.. - . . o ., '
2. Follow manufacturer's in- } 2a. The analysis of lead is exceptwnaﬂy sensitive .
— - . ). structions and optimize to turbulence and absorption bands in the flame. L
- : the burner. . . Thérefore, ‘some -care should be taken to-position - - '\;
’ - T © : - the 1ight beam in the most stable, center portion —
. ,of the flame. To do this, first adjust the . . :
] : g , “burner to maximize ‘the absorption reading with a ,
: - 118 R y ©  lead standard. Then aspirate a water blank and. ,
” v . & make minute adjustments in the burner: ahgnment to 119 :

) . minimize the signal.
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the Extraction Procedure

R}
4 8

Determ1nat1on of Lead by Atomic Absorpt1on=Us1ng

_OPERATING PROCEDURCS | STEP SEQUENCE INFORMATTON/OPERAT ING GOALS/SPECIFICATIONS GUIOE NOSES
" E. Solubilization of 1. Acidf?&‘the sample with la; For mo.s samp]es, 3'm of B 1“HN03 per 11ter of VII.E.1.
Sample 1:1 nitric acid to a pH . sample lowers the pH sufficiently: (p. 30) .
‘ of 2-at-the time of sample § 1b. H1gh1y buffered samples require more acid. If .
co]1ect1cn . in doybt, check the pH. . )
. L 2. Transfer 200 ml of well 2a. 200 ml is the uSual sample volume for concen- _
mixrX sample to a 250 ml trations containing less than 1004g/liter.
bearur. 2b. Chdose a volume appropriate to the expected Tevel
B y N ‘of meta]s - .
. 3.%Add 3 ml of concentrated 3a, Use a 10 m1 graduated p1pet ﬁ'
nitric ac¢id to Yhe sample. < -
4. Place the beaker on a hot ’4ai ¢

A

plate and cautiously evap-
orate to dryness.

5. Cool the beaker and add
another 3 ml portion of
the concentrated nitric
acid.

6. Cover the beaker with a
watch-glass and return to
the hot p]atiée

. Increase the temperature
of the hot plate so that
a gentle ref]ux action
occurs.,

y

8. Continué heating until a
light colored residue forms

9. Add sufficient 1:1 hydro-
chlotic ecid (HC1) solu-
tion and again warm the

beaker--to.dissolue. the

5a.

7a.

8a.
8b.

9a.
9b.

The sample should not boil during this time.

4

Use a 10 ml graduated pipet.

This will be indicated by droplets rorm1ng on
the underside of the watch glass.

This will 1nd1cate that the digestion is com-
plete.

‘Additional acid may .be required to complete this

digestion. I

Use alml graduated p1pet.
Use the watch glass again to cover the beaker.

1

residue.

. Page No. 4-13
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P EEFLUENT. MONTTORING PROCEDURE ;"

H ation. by’
‘ the Extract1on Procedure

(6).. '

4

1 T 7

. & ) T2 R \ . »

7 hd ",‘ N i ! l - * ‘ - ) é
| _OPERATIAG DAOCEINRES 5% step sEQUENCE INFORMATION/OPERATING-GOALS/SPECIFICATIONS - ﬂgﬁﬁéﬁﬁ'é‘ﬁs—
E. Solub111zat1on -of W ’ A U “\7‘

Samp]e (cdht1n0ec) <L : .
~._ - [10."Wash down the beaker walls N . - :
o Hnd*watch glass with dis- ' ol :
' ti]]ed,water - N <
\ N t \‘ ;
8 1. Fllter the sample into a 11& Use a f11ter paper such as whatman #42. ‘ :
250 ml graduated beaker. 11b. To remove silicates and other insoluble material ; 2
that could clog the atomizer of the atomit ab- - :
\ . sorption instrument ) . =
* * . ‘ B
‘ ] 2. Adjust the volume to 200 12a. ,The-sampleeis now reedy for extraction. i
ml (or the starting vo]ume 12b. The graduations on the beaker can be used to i
K size). measure the volume. . :
3 12¢. Results shall be reported as “total". i
&3 TheLSample is ‘now ready for ' R , ;
the Extraction Procedure P i

F.Lbreparatidn of
" Standard Dilutions

1. Prepare a blank and series
\\of standard dilutions in
250 m1 separatory funne]s

'«t, a4

A

la..

Using the working lead standari (Reagent 6) pre-
pare the-blank and standafds using volumetric pi-
pets (1,5, 10, 20-m1) for measuring the working
" lead standard~and a graduated cy11nder for the
water.-

A B c D E
ml's of ml's' mg Pb/1  img Pb/1
"Std. in | of conc. in conc. in Instrument
200 ml.  water .200 ml final 10 ml __Reading
0.0 200 0.0 0.0
1.0 199 0.050 1.0
5.0 © 195 0.250 5.0
0.0 190 0.500 10.0 ’ :
5.0 185 0. 750 - 15.0
0.0 180 1.000 20.0

~Prepare as follows, using Columns A and B.

=
o ’
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. EFFLUENT MONIToklNG PROCEDUR&: Determ1nat10n of Lead by Atomic Absorpt1on Us1ng : 2

the, Extract1on Procedure . L : s
- TR - — = - — _: . —
DERATTNG DR Y 1 . e e o y i — —TRAINING: — ———

. OBERATING PROGEDURE .= . STEP SEQUENCE ) INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NQTES -
‘F. Preparation, of 1 . . . {_ ‘ §§ SRR : S

Standard Dilutions . ) * B I ) )

(coritinued) - ) ) " lb Make sure stopcock on separat ry funne1 is.closed' '

: . . *before-any addition. ° Q\A {
Tc. Mark the.mls.of standard used* )son the\funnels.

"1d. These standard dilutions’ should\ e prepared-fresh
for each anilysis. R

2. garry‘these standards -~ 3

througk the extraction - _‘ T 6. .
. . procedure, beginning at c : -
G.1,. pH adjustment. -, - : o . s —
— "/ -7 : - - .. . P T ’ 4
G. Extraction Procedure 1. Place a 250 ml'separatory la. Check the stop-cock on the separatory funnel to _
. ' funnel into the ring on assure that-it is qTosed . e L
the stand. - 3 - Nl

‘ . , » NOTE: If a pH meter With two “electrodes is to be.

. . -used to-adjust the pH the hext steps, do.: .
‘s those steps before adding sample to the ;

; . separatory funnel. "I usidg a ‘single com-
~ . . ’ " bination electrode, this £an’be done in the
5 ‘ . separatory funﬁel
. & . ' . . . I
2. Add 200 ml of sample.to 2a. If you have -a solubilized sample from Pr0cedure E,}~ .
the separatory funnel, pour the 200 mt from the beaker- into the funnel, E
- . . and,rinse -the beaker into the funnel. RO
' : . . | 2. In other cases, use.a 500 ml graduated cy11nden . 3

T a ) .} 7 tb measure the.necessary volume. Add rinse.
‘ . 2c.- Record<sample volume used- for analysis.

Sy - {ted. If use of 200 ml of sample’ gives results too high
’ . to be-on scale, a di(ution can be made.  However, o
’ the dilution should“be made to provide a 200 m1 _ ' , LA
final volume. S
. T | 2e. If use of a 200 ml samp]e gives too Tow “esults, Stz
1 :2‘1 ; ) . }- more than one sample aliquat can be treated and : o e
the extracts combined. .. =~ - o~ T )

. . . . P _ .
-7 -8 . - ' o L e 125
g A e w. - o ] .. .. . . . . PageMo. 415 ' . .
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OPERATLNG ?ROCEﬁURES

P

STEP SEQUENCE

—;~§ Extraction Pocedure

(cont1nued)

1. pH adJustment

2. Chelation-and Ex- .

" traction

£

4.

2.

‘Mix well., -

ti1 the blue. .

Add Z'drops'brom henol blue

indicator to the samp
andsto each standard

(sz\

—

Add ammonium hydrox1de

blue color persists. .

Add 0.6 N hyd h10r1c acid
(Reagent 4)" dif-wise un-
or just

d1sappears.

Add 2.0 m1 0.6 N hydro-
chloric acid (Reagent 4).
Stopper and shake.

e
e

Add 5.0 m] pyrro]idine
dithiocarbamic acid (PDCA)
(Reagent 7)

\j

Shake vigorously for 2 min.

\\IQ: Apply -each step to each samp]e and standard.

-3a. Use- concentrated~NH40H for acidffied samp]es and
drop-wise until a very.palef

:1c. The bottle should bé restoppered 1mmediate1y after

“r

la. Should a: pH meter be used 40 adJust the pH; omit
steps. 1 through 4 and begin ‘at step:5. - }

\ - . - P -
S e N

Y
P
€

‘stahdards :made-with>10<0r ‘more.-ml: of acidified . -
working-lead: standard Use\zw_ NH OH for more: .}
dilute standards.. , ™ - “\\\\\ 1.
3b. The redgents-should -be in. glass dropper bottles
for this, addition. Use a hood: -~ >\\\\

4a. Use ‘a-glass dropper bott]e for -this addition. .
. The -bottle should be labeled HC1-.6N.
4b. Pale yellow color may appear. , .

' " -
5a. Use a 2.0.mT volumetric pipet. IS
5b. If -a pH meter is-used, add acid until the pH

is 2.3 Then, the next procedure will bring the .
pH to the optimum .0f-2.8. : e

la. Use a 5. 0 ml volumetric pipet for this step.
1b. This reagent,should be allowed torcome to room
temperature-before pipetting; sinCe it will be
, stored. in a refrigerator.c °

use and returned to the refr1gerator to prolong
usefulness.

2a. CAUTION Usg proper technique with the separatory |
" funnel. The reagent contains volatile
solvents and pressure is formed.
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Determxnat1on of Lead by Atomic Absorption Us1ng
the Extraction Procedure T #

P s 0 ‘ . . K . -3

" EFFLUENT MONITORING PROCEDURE:
£ P R . R

STEP SéQUENCE INFORMATLQN/OPERATING GOALS/SPECIFICATIONS

ES * N R

TRAINING
GUIDE NOTES .

OPERATING PROCEDURES

G Extraction Procedure - . .
*» {continued) ) - .
N . 3. Allow the reagent to settle] 3a.-Enough time sholld be allowed ‘for complete

., .
e % 3mr e i o

v . to the bottom of the sepa--]- separation of the two phases.
: ratory fuhnel. . 3b. It-may take up to 3- minutes. -" s <
S ' L 4 Open stopcock and slcwly 4a. Mark the beakerxw1th the number of ml used. to ore-],

drain off the reagent phase
into-a 100 m1 beaker.

5. Add a secofid 5.0 ml: of.
. PDCA reagent to the separar
tory- funnel.

pare the standard: or with the samp1e 1dent1fica-

tion code. .

”

The--same vo]umetric pipet can oe used for a11
additions of“PDCA to-all samples and standards:

_ provided caution {5 used to prevent contamina-

tion. \ *
6. Shake vigorous]y for two .
minutes. R 5 g .
7. Allow. reagent to settle | 7. This should take about 2-4 minutes. s, o : 37«7
: and separate. . o o . ;
gg . N N Lo
§§ . 8. Open stopcock and slowly 8a. The reagent should be draihed into the same beaker i
: .8 drain off reagent phase. used in step 4, This will. combine both the ex=- :
‘ - * traction volumes. _
. . o 8b. Pale pink co1or may . show in =xtracts~ :
. 3. Recovery of Com- 1. Evaporate to dryness on la. Residue is 11ght coTor with possib]e pa1e green oo
~ plex . a steam bath in gzhood. “or blue tinges.

1b. Do not "bake" the residue.

4,-Digestion of Com-

plex’

2. Remove and cool 2 minutes.

1. Add 2 ml concentrated
nitric acid (HN03)

,"Pest carried out in a hood

1c. Should take about 10-15 minutes.

. The concentrated HNO; must be'a good grade as any
.lead 1n, the .acid wi1?

be concentrated along with

the sample.
“"This is a violent

reaction; bubbling, dark brown fumes given offX
(pontinued) .

5 -

Page
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the-Extraction: Procedure: - Y A Pt ;} A
i T . - e S I
- S s | ) d i ;
| I R Y U N TRAINING
. STEP SEQUENCE 3 INFORMATION/OPERATING,GOALS/SRECIFIC IONS | GUIDE NOTES E
G. Extractyon Procedure ' ' T Y J o e
(continled) | . -§-1c. Use a measurlng pipet and add acid own walls,
‘ : . . dropwise at first until most re51due dissolvesz
. o 1d. Hold beaker at a 45 .degree ang]e and; slowly add
. , . s ) “the acid. Rotate the beak#: while adding to ef- .-
. v fect thorough contact of the acid w1th the res- :
- . : idue. s . . _
\ 2.'Placé the beaker on a low eZaV.Cane.should be: taken: to remove the beaker when : ‘
temperature hot plate and § = only a very small amount of deep brown 11qu1d ’ . .-
evaporate Just up to dry- . remains:in the beaker. RS
« MNess. - » *~| 2b. The evaporation should take about 8 minutes. . .o T
A - :
, : 3. Remove from hot plate and
. ‘ cool for 2 minutes. ‘¢, ) ) -
5. Dissolving the 1. Add' 2 ml of 1:1 nitric <] 1a. Use a measur1ng pipet. - o B E
N Residue Lo agid GHNO3) - Reagent 3.. | 1b. Down inside walls at first. ) b
\\ * | 2. Return sample to the Tow ~ ] 2a. Both standards and samp1es should be at this po1nt 75
+ ], temperature hot plate and together and carried through this step as it could . =%
! heat for 1 minute. affect the final concentration of acid. . £
. 3. Cool and quantitatively | 3a. A st1rr1ng rod and a plastic wash bottle con- ‘;ﬁ
. transfer the solution to | tainjing deionized distilled water s ould be used ) ) :
a g ml volumetric flask to wash the beakér for transfer. ! ' o
) . ring to final volume '} 3b. A wide base 10 ml volumetric flask 4s suggested . E
mark . . or place.the volumetric flask in a beaker to pre- .
o B vent tipping it over. A 10 ml stoppered graduated p ok
. . . cy]inder can be ysed instead of a volumetric flask) ©
. 3c. MarK the flask or cylinder with the number of ml 7
‘. used to prepare the standard. This is also .the / //{
: mg Pb/1 concentration in this.final 10 ml. .For
samples, mark the identification code. R ?
5 4. The sample is now ready . ” :
; 13 for aspiration into the , _ :
p® .. . atomic absorntion instru- , ‘
| ' ment. . . 131 d
i -
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§ \ EFFLUENT MONITORING PROCEDURE : Determinat1on -of Lead.by Atomi¢ Absorptlon Using g - ’. o . ’2
S . T 2 k ;‘ the Extraction Procedure - . . - ‘ ) .
j [y - . N . <Q : : .
o coe * L e
’ I - 1 ;
B - , : *— o T 4 _ TRAINING -
OPERATING -PROCEDURES / STEP~SEQUENCE . INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES-
I ﬂlainstrument Operation 1. Rotate the>lamp turret Ta. See instrument manual for location and expla- T e
N TR s . until the lead lamp is nation of each control or switch. '
T - ) 1n the Tight path. A 1b. Figures, 2 through 5.in the Training Guide show VIILH.1¢
L - | N Tocations of controls. (pp. 32-35)
; ¢ 2. Depress the power switch 2a. Properly connected to the power line, this swvtch e, ot
l' ) to the on position. tontrols all power except that of the holTow 1. 3 .
f , o b , " cathode Tamps. .
; . . 2b. Flgure 3 - location of contro]s A ‘ - .
] . ) "
{ 3. Depress the hollow cathodej 3a. In the on position,connects.- the hol]ow cathode
: power switch to the on lamps to their power suppTy., : ‘o
l position. 3b. Flgure 3. ‘ 8 :
{ ' . ) AR i .
- l - - 4, Set mode switch at "A". 4a Q=Se1ectscthe sing]e channel direct readout mode .-
P . . of operation.. T (U
) , - 4b. See Figure 5.° ‘ 0 N A
i ‘ - % ‘ " -
///* . 5. Set absorption/emission . 5a.fSe1ects the negative logar1thm1c absorbance ¥
; N v switch for channel "A" for channel "A", - : v
. at apsorbance., 5b. See Figure 5. v ‘
: * - e
- , ) 6. AdJUSt channel "A" hollow | 6a. For the lead lamp, this. should be 5.0 mA. '
. " cathode Tamp current J 6b. Seé Figure 5 - .
7.,AdJust burner pos1t10n.. 7a. For the lead ana]y51s a Raling Burner should be
. .} uged. This is-the standard burner head supplied t s
> with the IL-153 instrument. : ’
. 7b. The burner height should be adjusted to 8 mm for
, Tead analysis. .
- . \ 7¢. See instrument manual for procedures on burner , -
i . adjustment, . “
‘ 8. Set monochromator to 84. For the lead analysis the wavelength should be .
. proper wavelength, set for 283,3 nm. . .
o . . . {Continued) ) !
t Y . ( ’:
| ! ~ ‘ 133
,'1 r) .
L Ay . , N X 3
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" EFFLUENT-MONITORING ‘PROCEDURE:

‘the Extraction Procedure

Determination of Lea by “Atomic Absorpt14n Us1n9 v

. 9,

~ - OPERATING PROCEDURES

STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPFCIFICATICHS

TRAINING

f

H. Instrumert Oﬁzration
(continued)

9, Set slit width. ) 9a.

10 Peak the wavele:gth. 10a.

-

11. Set I and Io indicatcrs .}1la.

* in the green balance zones.

f ) 11b.

12. Ignite the Tlame. 12a.

" 8b.

9b.

L) ’ :
The 283.3 nm lead line is about. half as sensitive
as that of the 217.0 nm line. Howevéy, the
283.3 line has less background absorbance and is
correspondingly less noisy. Consegirently, the
operatqr should exper1ment to decide which line
to use.

. See Figure 4 for location of controls.

The slit setting for the lead proceque should

be 804 or pos1t1on 4 on the 1ﬂstruwent

See Figure 4.

Turn the wavelength selector and watch the channel
"A" Incident Intensity Indizator. Adjust the
wavelength selector knob past the indicated wavex
]ength in both directions and note where the
maximum upward deflection on the indicator ocrurs.

Place the.wavelength adjustment knob at the pos1-,.

tion where the maXimum ,upward deflection is
obtained. -

Adjust tka rhannel "A" incident?®intensity control
to a position so that the indicator needle on the
channél "A" indicator rests approximately in the
center of the green balance zone at the top of
the meter. Adjust the transmitted intensity
control so that the indicator needle on the
indicator is parallel to the needle on "the channel
“"A" incident 1ntens1ty indicator.

See Figure 5 for location.

The section in the manufacturer's manual describ-
1ng burnei operaticn should be read thoroughly.
before attempting to ignite the burner.

P 1y

v R4 )

P
. .
w
t
.

GUIDE NOTES
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EFFLUENT MONITORING PROCEDURE: .-Detérmination of Lead by Atomic Absorption Using.
" R the Extrqg;jon’?rocedure ' . o

S, . / -

-

T ! L

" TRAINING ..

N _— ) . ] 2 g - ::o
OPERATING PROCEDURES: [ STEP SEQUENCE\\ INFORMATION/OPERATING GOALS/SPECIFICATIONS LA

H. Ins;ﬁuméﬁi Operation . o - . ' . . _ '
(continued)

. 13. Adjust fuel and.oxidant 13a. For the lead procedures it is recommended that
pressures. i the acetylene pressure be set at 4.5 psig and
' “ the-air pressure be set at 7.0-psig. Thic will * e

‘ produce a stoichiometric flame that-will produce

, . . - best results.. L, T

J, , 13b. The analysis’of lead is exceptionally sensitive

to turbulence.and absorption bands in the flame,

particularly for the 283.3.nm band. Therefore, ¢

som> care must be tdken to positiom the light

. : beam in the most stable, center portion of the

flame. To do-this, first adjust the burner to

maximize the absorbance reading with a tead

, i standard. Then, .aspirate a water blank and make

o . . - minute adjustments in the burner alignment to — :
, ‘ minimize the signal. ’ .

' 13c. See Figure 3 for location of controls. , - .

-

. NN

v 14. Set scale expansion at 14a. Graduated in relative absorbdnce units, this
. 2.5. control allows selection of the instrumental
“ ¢ . sensitivity. .
14b. See Figure 5 for location. T

15. Set-calibration control - }15ar This control is in parallel with’ the channel "A"

fully clockwise. Digithl display, used.with the automatic cali- - )
’ ) P " bration button to sct the appropriate absorbance . \
: . or concentration level on the display.
15b. See Figure 4 for location.

. : N 16. Set dampéning selector 16a. Selects the settling time of both. the digital”
‘ “ ' swit.h at M position. displays or selects the integration sampling .
- period. The "M" position is equivalent to a
ten second time constant in the real-time
damping of the readout.
16b. See Figure 5 for locaticn.

| I ' : . 137 :
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“Determination-of-:Lead: by-Atomic Absorpt1on Using
it : the Extractaon Procedure

e (A | o

Y . . et

t

por

OPERATING PRCCEDURES STEP SEQUENCE . IHFORMATION/GPERATING GOAL'S/SPECIFICATIONS L
H. Instrument Operation v . - : " e 1 Ti DRTAG o
{continued) ' . o
17 Aspirate blank and de- ‘17a. Act1vates the channel "AY zero1ng servos, i B B
* -press au*o zero . electrcn1ca11y setting 1 equal to Io when the .
. blank is aspirated. : :
Lo 17b. See Figure 4 for location. -
= . 18. Set read/hold sw1tch |18a. Activates the d1g1ta1 d1sp]ay R
: to read. 18b. See ‘Figure'5 for location. . ' ¢
§ 19. Set OOOO-with auto-zero 19a. The zero contrdl sets the channel."A" digital
; zero control.: . display to zero. )
3 . ' 19b. See Figure 4 for’ location. .
X . X
' ? - v "I. Calibration 1. Calibrate the instrument | 1a. The IL Model 153 atomic absorption 1nstrument
) . by aspirating the 10 mg/ 1 can“be calibrated either in-absorbance or concen- .
"B standard. - _ tration.. The procedure giyen is for concentration.
: Ib. It is assumed the steps in sect1ons F and G have
= , . been carried out. o
2. Deprecs the auto-cal 2a. See Figure 4 for locations o
- button while the standard | 2b. This activatés the calibration mechanism to
is being aspirated. ~ estaBlish the slope of the absorbance concen- "
N . tration.
3. Set the digital d1sp1ay 3a. Use the calibration control to set the digital
to read 3000. display if it does not read 1000.
3b. See Figure 4 for locat1on of controls.
- 4.,Re1ease the auto-cal "

button.

Final adjustment to the
concentration read-out
should be done with the

" 5a, Should different sensitivities be redhired, the

calibration control with-
out deprescing the auto-cal
button. )

-

Pl sl

scale expansion switch can provide it.



EFFLUENT. MONITORING PROCEDURE:  Determination of Lead by Atomic Absorption Using -
o - ~ the Extraction Procedure .

)
e
-

OPERATING ‘PROCEDURES o STEP SEQUENCE . INFORMATTON/ORERATING GOALS/SPECIFICATIONS cUBINING <
T - : - " "

. I. Calibration ‘

- (continued) ) : ' . ) . T
s . . . 6. Aspirate the rest of 6a. Record -the instrument reading for each standard
s ' . the stahdards. . in Column E on the Table in’Procedure F.la. ’

& B . - ~ 6b. A standard curve, plotting the meter display vs.
- e co . the known .concentration (columi-E vs. column C, -} . ~
) : . ‘I - Table I) can be made.to pigve if a straight line

. Qrelationship~i$:being~obtainedr‘ e
: ) - ) 6c. So long-2s.200 m1 portions arg~used, the cali-
' : ‘ bration as described hére will give correct
' values for the samples in mg/1. Since the stand-
ard used to-calibrate:the instrument was set to
read its concentration in mg/1, the dilution . - -
: factors neseded because of using 200 ml and con-  } X ‘
, - : centrating the sample to 10 ml are incorporated
' into the instrument calibration. Consequently,
' no change in the sample size can be done. unless

the value obtained from the instrument read-out

o vismultiplied by a dilutionfactor. -~ . . | - o
7.-ﬁﬁltip1y the resultant ‘1 7a. Concentration of sample before dilution = — ) N
concentration by the . . - .
] apprdpfi@&:héilution o Coricentration found from instrument X
factor if the sample has total mls. after dilution

been diluted. mis. of sample taken for dilution- - ) -

8. Aspirate the samples. 8a.. Leave the parameters as established by the
aspiration of the standards.

9. Occasionally re-aspirate 9a. This willvindicate whether the instrument cali-
the 10.0 mg/1'standard. bration has remained constant. , :
9b. On re-checking the same calibrating standard, o
+ depress. the auto-cal button to re-establish the
slope of the absorption-concentration relation-

ship. .

-
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2ad.by Atomic-Absorption.Using =~ ° - TUEECE

the Extract1on ‘Procedure

- -«

OPERATING PROCEDURES

STEP SEQUENCE

' INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING °
GUIDE NOTES

1. Calibration
(tontinned)

FL

10. Record all analytical.
data in a laboratory
notebook. - ‘

-

10a. Report -results to the nearest whole- m1crogram
per liter. .

<

v - e

re

J. Instrument Shut~-down

1. If a flame ‘is burning

aspirate water for about
15 seconds.

2. Close the acetylene
cylinder valve.

3. Close the air cylinder
v va]ve
4, Depress‘H C. sw1tch to
. of f.. .
b
5. Depress flower sw1tch to
of f,

la. This w111 prevent bu11d-up of solids in the
capillary.

3

2a. The flame will automat1ca11y extinguish itself,

5a. Caution: Exercise care 1n t0uch{ng the burner
head and vent area. These will be hot enough
to cause serious burns.

leaving about 9 psig in the acetylene supply line.

A
K. Maintenance

1. Clean the instrument -
regularly.

°

2. Insure ‘the drain cup, is
- filled each day pr1or to
ignition.

la. A regular program of care and maintenance will
prolong the' Tife-time and maximize its utility,
Such items as filters in gas lines, air intakes,
burner compartment burner, and nebulizer shou]d
be cleaned. *

' 0

2a, See the “instrunient manufacturer's manual for

exact procedures.




Determination of Lead by Atom1c Absorptlon Usmg

. the Extractlon Procedure .

.- ' N

ORERATING -PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS Gﬁ‘f’éé"ﬁﬁ?ss ‘
K. Maintenance - o ' ) - 1 ,
{continued) : o .
3. Change the acetylene tank | 3a. Th'lS will insure a minimum carry over of any .. | g
when its pressure falls acetone. . . '
. to 75 psig. . ' ~ v ! ) .
» 3 3 R
4. Change 0 rings in burner 4a. The manual will provide instructions. : : .
. body when -aspirating . S . -, {
orginic solvents. . . ‘ K ) ' L.
—= TN 2 5
3 ]
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Ny TRAINING GUIDE .
9 ~ . ,
SECTION ' TOPIC - ‘
> . 7
I* Introduction . : -
11 Educational Concepts - Mathematics :
111 Educatilona\] Concepts - Science
IV : Educatiog.a}‘godncepts - Communications -
X\ ) V* Field and Laboratory Equipment ] ot .
M’k VI Field »nd Laborato'ry Réagents . ‘ o ;
*‘ VII* ) Field and Laboratory Analysis ) -
VIII _ Safety ° '
" l A N .
X Records and Reports ) v .
i R Lo ., -
| - @
// ! <
f - . . * * -
I , o ‘
*Training gui?e materials are presented here under, the headings marked *.. '
\ .
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Determ%n&fjoﬁ;gf Lead by A;pﬁfg Absorption

I EFFLUENT MONITORING PROCEDURE :

/

~

Using the Ex

trdéTion Procedure
Vs
Lo \

.

~

Section

I

“INTROPHCTION -

/

|

- /
/// TRAINING GUIDE NOTE

\

|

A REFERENCES/RESOURCES

be consj

ered as part

f the overall determination

A.2. " The ::fggg/ﬁbsorption determination of lead sholld

of the"heavy metals. /The procedure includes a
standard procedure for the metal which utilizes
direct aspiration into the qxbmic absorption ins
strument. This procefdure;-however, is limited a}
to the lower 1jmit whiich cAn be measured. The
detéction limit\for the s andari%%{ocedure is giyen
as/ 0,5 mg'Pb/1; however,/the maxidum level permifted|
in potable wdter.is 0.05;mg/1. Consequently, an| -
additional procedure|myst be carried out--that id,
sppe type ‘off;concentrdtion step. ‘
{‘::";‘.» + 3;; !f’é:‘f.l‘,,_ ; 4
Whéh the concéntration of the metal is not |
{sufficiént}xjﬁfﬁh$ﬁb'determine directly or when
o |5 qpsfdera51g gﬁsﬁ%aved solids aré present in the
mple,icepfiatft jof the metals may be chelated and
racted; ;gqﬁ-orgaﬁic solvents.

’
5

s ' ",;! .

T 5 3§;gehenal procedure available which
Hti]izes a.chelating and extraction procedure at
distinct pH values to remove all heavy metals frjom

;ane sample.

The procedure here is a modificatign

20f this procedure and is specific*for the ‘deter

-

. *wination of lead.
& 2y 4 )

4

The easiest concentration procedure would .nvolve

an evaporation at a low pH of a large volume o
sample and then direct aspiration. This procedure
is recommended for waters where 1ittle interfefence
is present and having a Tow, concentration of solids.
The extraction procedure contained in this EM \
should be-used if the two previous conditionsfcannot
be met in a samp]e/ By using the extraction jtech-
nique both.solids“and interfering ions are réﬁuggg;*
To just filter such a Sample would remove the sus=
pended portion and not give "total results.

Atomic absorption spectroscopy is similar-to flame
emission photometry in that a sample is atomized
and aspirated into a_flame. In atomic absorption

a light beam is directed through the flame into a
monochromator and onto a detector that measures the
“amount of 1ight absorbed by the sample. Absorption
is more sensitive in most cases because it.depends
apon the presence of free unexcited atoms which
usually haye a higher ratio of existence than ex-
cited atoms. Since the wavelength of the 1ight

beaq is characteristic of only the metal bei@g
\ v

\

147
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* EFFLUENT MONITORING FROCEDURE:-

Usirg the Extraction Procedure
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INTRODUCTION

Determination o7 Lead by Atomic Asorption

-~

Sect%on I (Cont'd.)

TRAINING GUIDE KOTE

REFERENCES/RESOURGES

L\ d

Page No. 4-

" ERIC \,

Aruitoxt provided by Eic:

determined the 1ight energy absorbed by the sample
in the flame is a measure of the concentration of
that metal in the sample. This principle is the
basis of atomic absorpt1on spectroscopy.

’

The spectra1 source of monochromatic light for atomic
absorp .ion analyses .is provided by a hollow cathode
$g A¢ -each lamp emits .. ‘ne spectra of the
element it is "designed for, . ‘erent lamp is used
for each element witn few except1ons Tne lamps are
enc]osed ii* » glass envelope fi,led with an inert .
gas. 2 Tead lamp uses neon gas at a low pressure |,
(1 to 10 mm Hg). Odce sufficient voltage is applied
across the electrodes within the lamp, the inert

gas ionizes and current begins to flow: --When this
happens, positive gas -ions bomkard the c. *thode and.
heating occurs. As the inner surface of the ¢

i cathode heats, it sputters and the metal from which

it is made vaporizes and Ti115 the cathode voiume.
Charge* gas particles collide with the metal atoms
rais’ny, their valance electrons to higher energy

states.

WHen these excited electrons returr to

their ground state,

they- emit light.

thus emitted contains the same wavelen
requ1red for absorpt1on of tha* metal

?

The spectrum
th of light
lead) atom

in the flame.

148
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EFFLUENT MONITORING PROCEDURE: Determination of Lead by Atomic AQsorpticﬂ / .
"_‘ - : Using the Extractior Procedure - '
'FIELD AND LABORATORY EQUIPMENT ' ] Se..ion V
"o . . TRAINING GUIDE NOTE ' REFERENUES/RESOURCES
« A, The procedure for washing glassware should incliude Methods for Chenical Anal-.
' the following steps: ysis of Water and Wastes,

1974. EPA, EMSL. Page a1,

o]
—

Wash with detergent
. b) Rinse with tap water : .
¢ c) Wash.with 11 nitric acid (HN03)

Prepare by add?ng equal volume of concentratedr//
nitric acid to water--that is, add 500 ml of
acid to 500 ml of distilled water.

% d} Rinse with tap water r
e) Wasgwith 1:1 hydrochloric acid (HC1),

Prepare by adding equal volume of concen-

trated -hydrochloric acid (HC1) to water--%¥hat
is, add 500 m? of acid to 500 ml of distilled
water. .

f) Rinse with tap water
g) Rinse with deionized distilled water

‘ . Chromic acid may be useful to remove organic EPA Methods Manual, page 81.
deposits from glassware; however, the analyst should

he cautioned that the giassware must be thoroughly
rinsed with water to remove the last traces of
chromium and any other metals. Chromic acid should
] not be used with plastic bottles.

D.C . As acetylene (CHCH) is packed dissolved in acetone Instrumentation Labora-
(CH3C0CH3), cylinders should be stored only in an tory, Inc., page 3.
upright position. The acetone .content of the gas Instrumentation Handbook
typically depends on the cylinder temperature and 113 Hartwell Ave,
pressure. Avoid introducing acetone into-the in- Lexington, MA 02173

ctrument. Should this occur the normal flame ob-
tained will have a slight pink tinge and yield an
abnormally high background signal. To reduce
acetcne carry-over, it is desirable to allow acety-
ene cylinders -to stand undisturbed for at least
twenty-four (24) hours before use.

o - 14:} Page No. 4-29
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EFFLUENT MONITORING PROCEDURE:

U51ng the Extracf1on Procedure'

Determlnatlon of Ledd by Atomic Absorption

Ly}

’

Y

FIELD AND LABORATORY ANALYSIS

Section VII

Y

"TRAINING GUIDE NOTE

REFERENCES/RESOURCES

E.1

F.1

— .8
The "E" section must be carried out to. produce a
result for the determination of the total .netal,

If Section "E" is not carried out, the sample should
be filtered through a 0.045 micron fiiter,-extractad
and the value reported as dissolved metal.

In an effort to reduce the number of separatory ' |

funneis necessary fer this determination, i s
possible to prepare the blank and standards

200 ml volumetric flasks. Ther allow them . re-
main in the flasks while the sample or sampies are
carried through steps.solubilization and extraction.
The standeards could then be extracted.

Then all, standards, b]ark, and samples, could be
carried through the remaining steps. and brought
together at step G.5.2.

o
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Figure 1. FLOW DIAGRAM FOR THE EXTRACTION METHOD

. .
‘ PRESERVED ADJUST pH :
RAW SAMPLE » SAMPLE 10 2.3 EXTRA'C“?N #1
v {3 miHNO3 Add NHeOH 5 mi PDCA
" {eonc) HCl
——— ‘ 8 F WL W
ADD ACID . EVAPORATE COMBINE ‘ EXTRACTION #2
(coric) DRYNESS . .
EVAPORATE ADD 2 mil TRANSFER TO | ANALYZE ON
10 DRYNESS "1 uno; (1:3) "] 10ml VvOL. ATOMIC
- WITH WATER ABSORPTION
{
CALCULATE
.\ ANALYTICAL
. . RESULTS
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POWER

| POWERHC SCAN H10 FLAME

. ' SWITCH —

ON

I

OFF

- POWER SWITCH

’ FIJEL PRESSURE
INDICATOR —-»=

3

 n HOLLOW .
: CATHCDE __|

FUEL
AIR FLUSH ‘ o
SWITCH 4 O _ )

ToxinaNT
PRESSURE
~-————1 INDICATOR

3

OXIDANTY

\

" FUEL PRESSURE /
REGULATOR

: \ OXIDANT PRESSURE
REGULATOR

" Figure 3. LOCATION OF GROI 21 CONTROLS
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EFFLUENT MONITORING PROCEDURE: Determination of Mercury Using the Flameless
Atomic Absorption (Cold Vapor? Technique

~ ' 1

1. Analysis 0bject1vesi< = : - 3

)
W, a5 I SN WM R, O B
o 137N R 7:’ T

- _ The learner will use the attached EMP to place the Coleman Model MAS-50
Mercury ‘Analyzer System into operation including. cqlibration, reagent
. and sample preparation, and use of the instrument to determine the’
concentration of mercury in a sample. .

e

-

\
" 2. Brief Description of Analysis:

3

This procedure is a three step procedure which 13 chemicaTTy vaporizes
l_ - . the sample, 2) introduces the merciry and 3) detérmines the mercury by
~ flameless atomic absorption ‘techniques. ] N

- R A

s “Mv;”‘ww‘”f T I N T T
.
3
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.~ EFFLUENT MONITORING PROCEDU&E: ‘Determination of Mercury Usin the Flameless
. L. Atomic Absorption (Co!d Vapor? Technique
. Operating Procedyres: . A - . .o,
A. Equipment Preparation = . . o
Ins%rhment Seé—up .
Reagent Preparation .
Sample Handling and Preservation ’ ’ SR
Solubilization of Sample - ' ///iw . s . -

Calibration

Sample Determination

T o m m o o o™

. Calculation . o C,

.
-
£<]




EFFLUENT MOMITORING PROCEDURE: Determination of Mercury Using the Flamcless
PN N 4 Atomic Absorption (Cold Vapor? Technique

5

ngerai‘Description of Equipment Used in the Process

A. Capital Equipment
1. Flameless Mercury Analyzer System - Coleman MAS-50%
The Coleman MAS-50 is a self contained unit designed to analyze
4 © . mercury in water and othei <. ironments. It is line operated and
compiete manufacturer's specivications are as follows:

Sensitivity: 0.01 ug ' Reproducibility: less than 3%
Saturation: 9 .g Power Requirements: 110/220 volts
Weight: 17 1bs. )

2. Analytical balancn, 200 gram capacity

3. Trip balance, 500 gram capacity

4. Water bath, cazable of maintaining 95°C temperature

5. Pzcorder (opflona1) - any multi-range, variable speed recorder
6.

[s
a5 MaHRE YLD che systenm .
" B. Reusable Supplies .

1. Twelve BOD buttles (one bottle is needed per sample)
2. Volumetric flasks ~ !
. Two 1000 ml .
Four 100 ml o
« - (ne 250 ml ' '
3. Pipets . ) .
Three 10 ml, volumetric ’
Tree 10 mT graduated

Three 5 w] g'aduated
"Two 1 ml graduated_
.4. One 100 mi graduated cylinder: ore 25 ml gra.uated cylinder

4
. _ p. One laboratory apron “r coat
. 6. On pair-safety glasses
' 7
8
9

N

. One spatula
. One pipet bulb
. One wash bottle for distil’ed wa*er .
19. One glass stirring rod (about 6 inches long)
11. One powder furnnel - .
. 12. Jlubber stoppers - twd size #2 (for drying tube)
-0 13. Fifteen ft. Tygon tubing
14. One glass tubing - 6 inches x 3/4 in<\ diameter
' 15. One Rotometer (any unit capab]p of measuring air flow of
. . 1-1iter/min.)
16. One set cort hole borers '
17. One brusb .ror cleaning balance)
18. One watch glass for each sample and stardard
19, One 150 m1 beaker for each sample

*Mention cf a spec1f1c brand name does not constitute endorsement by the
U.S. Environmental Protection Agency.
161
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EFFLUENT MOMITORING PROCSNURE: Determination of Mercury Usinn the Flameless

Atomic Absurption (Co]dq}lapor’ Technique

Thé following equipmer.. is needed depending on which method is chosen to
trap the mercury.

a. Liquid Trap ) C L

1. Straight glass frit, coarse porosity, such as Corning #4042
2. Filtering flask, such as Corning #49058 -
3. Rubber stopper, one hoie to accept frit ’

4. Reagents, KMnO, and H,SQ, -

b. Soiid Trap ) L -

™ 1. Activated carbon such as Barnebey and Cheney #580-13 or #580-22 )
from: Barnebey and Cheney s
E. 8th Avenue & Cassidy St. o
Columbus, OH 43219

or

Coleman Instruments . ‘ :

42 Madison St. ) ) K
Maywood, IL 60153 :
1tem #50-160

2. Glassware: can be assembled similar to the drying tébe (8-3) or it
can be purchased as catalog no. 50-807 from Coleman Instrument Co.
(will include adsorbent) '

¢. Closed System .

. The following equipment is needed when using the closed system with
a tran, .
1. Two position valve, or stopcock, such as~”orn1ng #442838
2. Glass "Y" shaped tubing connecter .
3. Pinch clamp, type used for stopping flow in tubing

., C. Consumable

1. Sulfuric acid (H2504) concentrated

2. Nitric acid (HN03) concentrated .
3. Potassium Permanganate, Kr-‘.nO4

4, Potassium Persulfate, K25208

5. Sodium Chloride, NaCl

Page No. 5-7 -
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 EFFLUENT MONITORI&G PROCEDURE: Determination of Mercury Using the Flameless
! Atomic Absorption (Cold Vapor) Technique

C. Consumable (Cont'd.)
6. Hydroxylamine Sulfate (HONH2)2-H2504 or

»
>

B

Hydroxylamine Hydrochloride NHZOH-HC1
7. Stannous Sulfate, SnS0, or Stannous Chloride, Sn612
8. Mercuric Chloride, HgCl2
9, Potassium dichromate, K2Cr207 (for cleaning glassware)
10. Magnesium Perchlorate, Mg(C104)2 for drying tube, 20 g. T
11. Distilled water '
12. Sponges (for-cleaning laboratory table tops) '
13. Notebook for recording weights and readings
14. Graph paper, arithmetic (for plotting standard curve)

15. Two pieces of glass tub1ng (5mm diameter, about two 1nches long) for
the drying tube .

76, Glass wool {for drying tube)

17. Plastic weighing boats
18. Pen or pencil o
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EFFLUENT MONITORING PROCEDURE: {Determinétion-of~Mercury Using the Flameless

Atomic Absorption (Cold Vapor

’Sample .
. .Solubilization _
‘éhemicaJ Sample Preparation,
’ 'a., Oxidation of all mercury to mercuric form
»1 ™ b. Peduction of all mercuric mercury to metallic mercury

.‘f,'

Aeration . ) .
\ = .

The meta]]ic”hercury is circulated as a vapor through \\\
the system

< . ‘

. + Flameless Atomir Absorption

Absorption of énergy at 253.7nm from a hollow cathode
lamp measurement by a photodetectus

")

. 164

Technique .

~

~
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g ‘Absorption (Cold VaporfrTechniqde

OPERATING PRCCEDURES

STEP SEQUENCE

-

" TRAINING |

A. Equipment Preparation

1..C1eaning‘of
Glassware

[}

1- 2. Balance Preparation

.
o WwN

, =N

. Wash with detergent

Rinse with tap water
Rinse with 1:1 Nitric Acid

Rinse with tap water

. Rinse with 1:1 Hydrdchioric

acid

. Rinse with tap water
. Rinse with distilled.water
. Check all balances for -

cleanliness and proper
operation.

INFORMATION/OPERATING GOALé[SPECIFICATIONS

Ja. Cleaning should be carried out in this order. -

“1b. Care should be taken to insure clean glassware
as mercury is a common contaminant. A1l glass-
ware shoulc be kept covered after cleaning.

3a. Add 500 ml“conc. nitric-acid (Hi0;) to 500 ml
distilled water. . N

5a. Add 500 ml conc.
distilled water.

’

hydrochioyic acid (HC1) to 500 ml

GUIDE NOTES

V.A 1.1

B. Instrumental Set-up

1. Mercury Trap -
Liquid Type

. Before operation of the

instrument, four additions
to the system should be
considered (Fig. I).

3

. One of the following mer-

cury traps should be in-
cluded in the system.

'

I

1a. There are two ways the flow system can be set up.
It can be operated as a closed or open system.
In the closed system the mercury vapor con-
tinuogusliy passes through the system until wasted
in the mercury. trap by the operator. in the
open system the vapor passes through the absorp-
tion tube only once and gces directly to the trap.
Which system is choser will dictate what equipment
is necessary. Figure I shows {he choices and the
equipment necessary for each.

2a. Recause of the toxic nature of mercury vapor
. precaution-must be taken to avoid contamination.
The vapor will be held in the trap after it has
been measured.

»

. - .
L]
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EfFLUENT MONITORING PROCEDURF: Determination of Mercur& Using the “lameless Atomic : -
Absorption (Cold Vapor) Technique

. |

. ": ) Y 1, -
- ; OPERATING PROCEDURES y STEP SEQUENCE _ INFORMATION/OPERATING GOALS/SPECIFICATIONS GE¥GéNﬁg$ESA_
¥ ) . . ~ . .
¥ 1. Mercury Trap - 3. For a 1iquid type trap use | 3a. Use a filtering flask such as Corning #400580
i Liquid Type (Cont'dx a 250'ml side arm filtering or its equivalent,
! _ & flask. . e .
- [ ‘
A. Assemble as shown in 4a. Use a #3 cork hole borer to make the hole.
Figure 2, : o
5. Insert straight gas dis- ba. Frit should have a course porosity such as .
. persion tube or frit Corning #404260 or equivalent. The frit should )
r 3 ' - through the hole so that always fall below 1iquid level in the flask. . -
< the bottom or fritted end Should the level ‘become low add: more liquid ' o .
£ : . is about one inch above (Reagent #10). The nonfritted end should be .
i bottom of the flask. - ° lubricated and care taken when the frit is in- %Qh
: . . serted through the stopper so as not to break
i . : the frit and injure the worker.
: i “
j | 6. Insert into filtering flask. \ #
é /g ' 7. Connect tygon tubiﬁg to top} 7a. Care should be taken so that the liquid level does] VIII.
. ' R end of frit and a second _not come close to the opening of the side arm of .
T e piece, of tygon tubing to the flask. - This could flood the instrument if
the side arm of filtering allowed to do so. If flooding should occur,
flask. . dismar.lel the absorption tube and clean it and
3 . Co the tubing immediately. ' L
8. Add 2007 of 1:1 potassium| 8a. A solution of 0.25% fodine in a 3% potassium -
permanganate (KMn04)-- fodide (KI) solution may also be used.
sulfuric acid 8b.. Filling the flask ‘can be postponed until all of .
(H6§04) Reagent (Reagent , the :apparatus is assembled. ’
#1
2. Mercury Trap - 1. The apparatus can be pre- }.la. Locate after 2 position valve in closed system,
. Solid Type pared -imilar to the drying - figure 1 (system two) or after the analyzer in
f tube (B-3) but pagked with an open system, figure 1 (system three).
' : 4 2-3 grams of activated - v ,
. ’ carhen. . . - \)
167

168

i
1
i
R - | * " ’ Page No. 5-11

€




vgecem r .
Absc-ption (Cold Vapor) Technique

Y

- 5 /-
OPERATING PROCEDURES * STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIONS Ga§3éﬂﬁgggs .

' 2. Mercury Trap - 2. The equipment can be pur- 2a Position’ as above o4

' Solid Type (Cont'd.)]  chased with adsorbent as an ,
option from the analyzer :

- manufacturer. . . .

- . 3. Drying Tube 1.-Construct as shown in la. Place between sxmple container and: instrument. ] -
Figure 3.

2. Bore a hole through a
number 2 stopper with a

< number 2 cork hple borer.

Repeat with a second

stopper. N

L]

i 3. Insert a 2 inch long piece | 3a. Care should be taken when inserting glass tubing.

: i of glass tubing (5 mm ]
. . - f diameter) through each
; . ) stopper allowing about 1/2 .
[ T . inch protruding from each .
P ' end. ; .

: 4, Fill a 6 inch piece of 3/4 | 4z. Other drying agents such as calcium chloride
| inch diameter tubing with (CaClz) may be used.

i 20 grams of magnesium . -

, perchlorate (Mg(C104)2)'
| ;

1

i . 15. Use a small piece of glass | 5a. The tube should not be packed so tight as to

wool in each end of the . restrict gas flow. N
tube to prevent loss of ) N
granules. el

/ 16. Insert stopper prepared ' .
| . above. in each end .of tube.

. 7. Replace drying agent when 7a Replace magnesium perchlorate or any drying agent

needed. regularly. These materials tend to cake and form
EPEPN a plug when_thejr 1imit of satuFation i
1_()11 : proached. The. length of time the mater a1 w111

170

.
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EFFLUENT MONITORING PROCEDURE: Determ

ination of Mercury Using the Flameless Atomic
Absorption (Cold Vapor) Technique

OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERAT ING GO#(S/SPECIFICATIONS

TRAINING

. 3. Drying Tube

(Cont'd.)

-

4, Rotometer

<

5. Two Position
Valve

I through the rotometer to

‘F3. A second length of tubing

1. Must be capahle of measur-
ing a gas flow of 1 liter
per, minute,

‘
a

2. Connett one length of  tubing
between the sample containen
and -the drying tube, then
out of the drying tube .

,the fitting on the side of
the instrument marked "in®.

should begin at the fittinhg
of the instrument marked
"out" and proceed to the
next piece of equipment.

1. A two position valve is
necessary when using a.
cibsed system and a trap.
Use stopcock, Corning No. ~
442838 or equivalent for
the two wav valve or
stopcock.

2. One position of the valve
should go through the
trap to the sample con-
tainer. The other position
should by-pass the trap

last will vary with use and samples.

Experience will
dictate a routine.

a

la. Place between water trap and instrument.  See
Figure 1 for location,

"1b. The rotometer may be removed from the circuit

after the instrument pump rate is checked.
1c. The flow rate should be checked periodically to
* {nsure flow rate has not changed.

2a. The connection must be made to the sample con-
tainer by side arm. Reverse tubing connections
may flood the instrument with liquid.

rd

-

L

P N
!

35

3a. See Figure 1 for gas. flow path. - ———

2a. It is important to maintain a“specific air volume
in the system. Orce the system~is.calibrated
this volume cannot be changed uniess the system
is recalibrated.

GUIDE NOTES®

172
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" EFFLUENT MONITORING PROCEDURE :

LY

Determination of Mercury Using the F1ameless Atemic
Absorption (Cold vapor) Technique

OPERATING PRCCEDURES

STEP SEQUENCE < -~

3

I v
INFORMAT ION/OPERATING GOALS/SPECIFICATIONS -

TRAINING
GUIDE -NOTES

5. Two Position
Valve (Cont'd.)

5. MAS-&

ro

and be connected to the fri}
of the sample container.

. Place the instrument on a

flat surface where it will
be isolated from shock and

undue temperature variation|

. Before turning on the in-

strument a check should be

.made of the power

requirements. _

. Remove back panel and note

the position of the 110-220
volt switch. Place the
switch in the position
desired. - Then close the
rear panel,

. Meter mechanical zerc

adjustment

o with power switch off

o Check to see if meter
pointer indicates ex-
actly O micrograms.

¢ Using the mechanical
zero adjust screw
(Figure 4). Adjust
meter until it reads
0 microgram§.

. Place the On-Off switch in
Allow

the On position.
15 minute warm-up".

la.

2a.

3a.

4a,

-
4

Do not block or cover the ventilation slots at the
rear -and base of the instrument.

- ?

The instrument reduire§ a grounded power connec-
tion. Preferably a three prong receptacle. 1if
not then a grounded two prong set-up.

Should 220 V_position be used an appropriate 220 V
plug should be installed in p]ace of the nlug
supplied w1th the analyzer. .

.

3

’

If -meter pointer does indicate zero, no further
action is necessary.




EFFLUENT MONITORING PROCEDURE: Determination of Mercury Usin? the Flameless Atomic - - , )
; Absorption (Cold Vapor) Technique - e
“ -
4 - . ' _ . - R TRA(NING
2 - - OPERATING PRNCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIOMC GUIDE NOTES
i °‘ . Pl 4 B] ’
6. MAS-50 (Cont'd.) 6. During warm-up check the -} 6a. Any leaks in the system will cause low readings -
connections in the external}, and allow hazardous mercury vapors to escape.
: \ . set-up. of the gas flow .
: ' . path as in Figure 1. . 3
i . E " 7. Recorder (optional) | 1. An external recorder may be} la. Any recorder having 50 K ohm impedance or mere -
i ‘ connected to the instrument the output of the instrument is vairable from
: to give indications coin- 0 to 300 mV full scale. {(Such as a Ccleman
s ' ) ciding with the instruments Model 56 or 165 chart recorder) ‘
i . : meter. . : : ]
- 2. Adjust recorder by plac..g | 7
ﬁ instrument .controls as -
- follows:
B ' @ Metar switch - 2 T
. o Memory - OFF
‘e Recorder - plugged in
e Shuttcr - open -
3. Use recorder zero te align
4 recorder with 100% T,
g . . , 4. Use analyzer's recorder “|a. Shutter closed for this adjustment. ’
- | range <ontrol to achieve :
’ : full scAle indication on - - 0
0% T. -
C. Reagent Preparation .
» © 1. sulfuric Acid 0.5 K |1. Add 14.C ml conc., sulfuric |7a. The concentrated #,50, should be of Tow mercury
. . acid (H2504) to approxi- concentration, distilled
. mately 500 ml water and mix. 1b. 3:12is -pecified the term water means distil %,,__—~——~"“"”7
Then dilute with water to ) -
1 liter volume.
‘ 175 \
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x 7 Absorption (Cold Vapor) Technique
& " TRAINING .
y  OPERATING PRCCEDURES STEP SEQUENCE , INFORMATION/OPERATING GOALS/SPECIFICATIONS , GUIDE NOTES
: 2. Potassium 1. Prepare 100 ml of solution la. Should a larger amount of reagent solution be )
Permanganate Soin, containing .5.0 grams needed the same ratio should e maintained. For
5% solution w/v potassium permanganate example: prepare 1000 ml° of solution containing
s (KMn04) ) 50 grams KMn04. . .
. * . 3. Potassium Persulfatef 1. Dissolve 5.0 g potassium )
4 Soln. < persulfate (K25208) in
5% solution w/v water and dilute to 100 ml. )
' - 4. Sodium Chloride -. |'1. Dissolve 12.0 g of sodium la.. Hydroxy:amine hydroch10r1de (NH2 + HC1) may also )
¢ Hydroxylamine - chloride (NaC]? and 12.0 g be used. It «hould be prepared®in the same manner. - K
Sulfate Soln. of hydroxylamine sulfate . L
Solution ((HONH,), * H,S0,) in water .
12% NaCl = 2)2 * "% ‘ .
1o o s]  and dilute to 100 ml. , _ ‘ ) ‘
((HONHZ)2 * HpoUy ‘ . 5”
‘ 5. Stinnous Sulfate 1. Dissolve 25.0 g stannous la. Stannous chloride (SnC] 0) may be used and . v
scin. . stilfate (SnaO4) in 0.5 N be prepared in the same manneg
‘ 10% solution w/v . . . 1b. The acid is reagent no. 1. :
! ;gl§u51g :ﬁ}gus?g g;}gtio- 1c. This a suspension and should be stirred con- )
, ) = tinuously during-use.
250 ml,
6. Sulfuric Acid i, No preparatidn necessary. ta. This should be reayent grade and Tow 1n mercury , s -
Concentrated concentration, )
(H2504) ) 1b, Caution: this is corrosive. ~ : ) :
7. Nitric Acid 1. No preparation necessary. la. This shoﬁ?u be reagent grade and low in mercury ;J' ¢
Concentrated content.
(HN03) 1b. Caution: this is corrosive.
lc. If a high reagent blank is obtained, it may be )
s necessary to distill the nitric acid. '
8. Stock Mercury Soln. |1. Dissolve 0.1354 é of mer- la. Caution: soiution will increase in temperature.
(chtz) (vont'd.) curic chloride (ch12) in ) .
) water, . : )
1777 | 176
e | o




EFFLUENT MONITORING PROCEDURE :-

¢

1

4 >

Determ1nation of Mercury Using the Flameless Atom1c -
Absorption (Cold Vapor) fechnique :

.

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPE&IFICATIONS

TRAINING ~

10. Working Mercury

8. Stock Mercury Soln.
(HgC1,) (Cont'd.)

]

9. Intermediate Mercury
Solution - (HgC].Z)
Dilution of
Solution 8

|

Solution - (HgCl
Dilution of
Solution 9

5)

179

: T
2. Add 10 ml .conc. nitric '

acid (HNQ3)
3. Cool tc room temperature.

4, Dilute to 100 ml witt
water.

1. This solution is a
dilution of the stock
solution to adjust the
conc. of Hg to 10.0 ug/ml*

”Pngceed 2s follows.

2. Add about 700 ml water to

a 1000 ml vol. flask.

. A:xd 0.5 ml conc. HNO3

LW

E-3

. Add 10 m] $tock Hg soin:

(52}

. Dilute to 1000 mi mark.
This sdlution contains
10 ug/ml.

1. Add abou*
1000 mi - {. fkf@k.

2. Add 1.5 m] conc. HN03.

. Add 10 m of intermediate
solution (10 ug/ml).

4. Dilute’to 1000 ml mark. --

W

—=- __This is working solution °

and contains 0.1 ug/ml.

.ol water to a.

2a.

la.

3a.

Concentration of stock solut1on is now
1 ml =¢1 mg Hg

Prepare fresh béfore use.

The nitric acid conc. of the dilutions including \
the working solution should be maintained at
This acid should be added to the flask

0.15%.
before addition of the aliquqt

s
VAL

¢

la. Prepare fresh before‘qéé.

»

| '} GUIDE NOTES

I

180
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o ‘Absorption (Cold Vapor) fechniqué

/

ch Ve 271310

OPERATING PRCCEDURES

STEP SEQUENGE

INFORMAT ION/OPERATING GOALS/SPECIFICA}T6&S.

TRAINING
GUIDE NOTES

11. Potassium

. Dissolve .316 g potassium la. Let ctand until following so]utigp/és prepared.
Permanganate . . permanganate (KMn04) in ¢ .
0.1 N (KMnO,) and 100 ml water. /
Sulfuric Acld 10% I
+ Solution (For . Add 10 ml conc. sulfuric 2a. Caution: heat generated. ;
Mercury’Trap) acid (HZSO4) to apout 2b. Should be at room tempefﬂpﬁfe before volume
80 m} water. Dilute to - adjustment. P
\ . 100 mlfwith water. .
. Mix equal volumes of each _ ~
solution; KMNO,(1) and ‘. ;
H2504 (2). \ ‘
12. Nitric Acid (1 +1 . brepare by adding an equal | la. Caution: acid should always be added to water
dilution) (HN03) volume of acid to an equal] .  to avoid $pattering.
volume of water (ie.50 ml 1b. Caution: Heat is generated.
HNO3 to 50 m’ water). 1¢. Use safety glasses;‘ \
13. Hydrochloric Acid . Prepare by adding an-equal § la. Seé cautions above.
(1 + 1 dilution volume of acid to an equal| 1b. Us. safety glasses. .
HN03) volume of water (ie- 50 ml e ) . !
HCT to 50 ml water). / . °
D. Sample Handling and la. If 6n1y dissolved mercury is to be determined

Preservation

. Upon collection the samb\e
_ pH should be lowered to

2 or lower by the addftio?
of concentrated nitric |
acid. ’ }

the sample should be filtered before addition
of the acid. For total mercury the filtration
is omitted. . s




EFFLUENT MdNITORING PROCEDURE :

Determination of Mercury Usina—The Flameless Atomic

Absorption (Cold Vapor) Technique

OPERATING PRCCEDURES

.+ STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

Solubilization of

1. Acidify the sample with

1:1 nitric acid to a pH
of 2 at the time of sample
rollection. ‘

. Transfeir 100 m1 of well
mixed sample to & 150 ml
beaker. .

. Add 3 ml of concenfrated
nitric acid to the sample.

. Place the beaker on a hdt
plate and cautiously
evaporate to dryness.

¥

. Cool the beaker’and add
another 3 ml portion of
the concentrated nitric
acid. : )

. Cover the beaker with a
watch glass and return to
the hot plate.

. Increase the temperature
of the hot plate so that
a gentle reflux action

. occurs.

. Continue heating untii a
1ight colored residue

" forms.

{

2a.
35.
4a.

ba.

7a.

100-m1 is the usu2l sample volume. If more
metals are to be determjned, a larger sample
volume must be used.

e
I

Use a 10 m] graduated pipet.

The sampte should not boil during this time.

Use a 10 ml graduated-pipet.

This will be indicated by droplets forming on

- the underside of the watch glass.

8a.

This will indicate, that the digestion is com-
plete.

184
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" “Absorption (Cold Vapor) Technique-. .

~ ST N = —
- OPERATING PROCEDURES 2 TRAINING

STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATION GUIDE NOTES

Solubilization of

Samp]e‘(Continued) 9. Add sufficient [1:1 hydro-] 9a. Use a 1 ml graduated pipet.

11.

chloric acid (HC1) solu-
tion] and again warm the

.beaker to dissolve the

residue.

-+-10. -Wash down the beaker wall;

and watch glass with dis-
tilled water.

Adjust the volume to 100
ml (or the starting volume
size).

>
-

11a.

[~

The sample is now ready for analysis.

Calibration

18

ond

(32 B~}

. Turn on power and pump

switches.

. Set range switch on %T.

. Memory switch off.’
. Shutter closed.

. Adjust to O%T with 02T

adjustment knob.

la.
1b.
1c.

2a.

Refer to figure 4 and 5.

Al1ow 15 minutes warm-up time. N
Calibration is necessary initially ‘and thereafter
‘only if mercury lamp or optical filter.is re-
placed or if readings with standard sainples
constantly deviate more than 5% of fulil-scale

in one direction. .
Refer to Figure 5 for location of var..us .
switches.

'
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EFFLUENT MONITORING PROCEDURE:

\V)

[
;M

Determination of Mercury Using the Flameless Atoﬁ?c
Absorption (Cold Vapor) Technique

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERAT [NG GOALS/SPECIFICATIONS

TRAINING

F. Qalibration (Cont'd.)

S

ps.

14,

. Open shutter.

. Adjust 100% T with 100% T
‘adjustment knob.

. Repeat steps 4 through 7

until 0% T adjustment does
not change full-scale
(100% T) setting.

. Prepare four samples of

700 m1 volume containing
1.0 ug of mercury.

-

. Place the meter switch on

% T and open shutter,
memory switch off, check -
0% T and 100% T settings.

5

. Determine'as\if these four’

standards were samples.
Record the % T value for
each standard sample.

4

. Adjust meter switch to X1.

Adjust the 100% : ‘knob so
that meter indicates value
of mercury standard.

Set meter switch to % T.

9a.

10a.

11a.
11b.

12a.

13a.

Use the working solution (Reagent #10) (0.1 ug/m1).
and dilute 10 m1 of that solution tz 100 ml with
distilled water. This 100 m! volure will now
contain 10 ug Hg.

This step should be performed just after placing
the aerator in the sample BOD bottle. .

Use steps 18-32 of_ Secticn F - Sample Determina-
tion.

When the samp]e\contains only distilied water and

.an inorganic mercury (i.e., mercuric chloride)

the heating step (steps 23, and 24 of sampie deter-
mination) can Ye onitted.

This step should 6n1y be done after the needle
of the meter has returned to 100% T.

The meter should be adjusted on the X1 settir~
to read 1 mg on the X1. scale. ’

GUIDE NOTES

‘ -

o ' . Page No. 5-21 1.8,8
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EFFLUENT . MONITORING PROCEDURE :
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Determinatidn of Mercury Using the™ ‘]ame]ess Atmnlc

Apsorptlon (Cold Vapor) Technique - ’ ; -

-r M

W . e

-

"Page MNo. 5-22°

-

r.:

I . T .
OPERATING PRCCEDURES

© ) STEP-SEQUENCE -

- "INFORMAT ION/CPERATING GOALS/SPECI'FfCATI()\NS

* TRAINING.

A Y

* F. Calibration (Cont'd.).

-
/

=N\

-

.

ISJiUsing the_calibration .
adjust ¥ T to'averdge value
found in step]] T,

16 Switch meter sw1tch between
~X1 and % T settings.

‘e
9 i

-

TSa Located on ‘the back of the- ana]yzer

GUIDE NOTES

Q

l6a.
" the needle.

This is_a
scréwdrlver adaugtment .

N °

LR

e . " e

1

The two scales should agree on the locat1on of
The X1 scale showing 1 ug and the
% T scale showing 55% T (the correspondina 2T
value just below 1 ug on the X1-scale)., ’

-

i7.

Reset 0% T and 100% T with

)

meter switch at % T and
memory off -

Transfer 0, (5, 1.0, z'.o,
5.0, and 10 m] pertions of.,
the working mercury solution

hs.

»

3 . LI
<

[

— -—- -

%

18a. Worklng solution contains 0.1 ug per ml.-

The

series wil],contain from 0 ta 1.0 ug of mercury.

\

. Treat as samplaes using the

.(so0l1.10) to a series of
300 mY BOD bottles?

Add enough water to each
bottle, to make-a total
volume of 100 m1,

procedure under sample
determination.

‘v

19a.
. reagents.

-~ - ~

21a.

’

-

The G'ng or blank. 1s a check on the purity of the .

.

&

>
Construct a standard curve.

Use arithmetic graph paper and plot maximum meter
reading versus micrograms of mercury in standard

11.E.21a

G. Sample Determination °*

Operation ¢

Plug the 1line .curd into
power receptacle. .

la.

¥
This procedure provides start-to-shutdown in-
structions. It is assumed that the amaiyzer is
properly installed (Instrument Set-Up) adjusted,
and calibrated (Calibration).




EFFLUENT I'ONITORING PROCEDURF..

Determination of MercurrUsing the FlameTess Atomic

- Absorption (Co‘ld #apor) Technique e
- . Sy, ; - ) f B > -
AR ING DROCEDORES N - STEP SEQUENCE . 1 TRAINING
OPERATING PROCEDURES - STEP SEQUENCE ~ INFORMAT 10N/OPERAT ING» GOALS/ SPECTFICATIONS v} GUIDE NOTES

'G. Sample Determination
QOperatmn (Cont d.)

SRS

N F
B

N ER

2
3.
4,

5.

e
e
N ‘.\>

*

.T‘&

Al]ow at 1east 15 minu‘te
’warm-up.

Hemory switch OFF.’

. Meter switch'to % T.

' Close shatter.

Turn 0% T l;nob to adjust
meter-pointer- to'approxi -
mately O% T..

Opeén shutter. = °
Turn. 100%-Tknod -to adjust
meter pointer to exact.'ly
100% 1{. _ Lo
‘Close shutter.
Readjust 0% T.
Open shutter.
Meter switch to xs;

Adjust 1008 T, .

»

. o * .
Nepress reset button.
~ - .o s
Set memory switch as
des1redf

Q@

243

>

B

kS

-~
-
A
4

o

L4
%

14a. This Step is necessary on]y ‘on o]der mode]
1nstruments.

15a, mth«memory switch on‘the meter wﬂl &d ‘the
maximum-value, .At the-OFF position-the analyst
will have to- watch-for: he’nighest value,: The

' memory switch must:be turned-off-after-each run

—

to cance] thegneter reading -and: a]low 1nstrument




EFFLU !'OHITORING PROCEDURF ‘ Determination of "Hercury Using the Elame1ess Atomic
SRR T Absorption (c°1d Vapor) Technique .

e

H
i
P
:
!

e . 1

a .
-

Srg terme == -9

INFORMATION/ORERATING GOAI'.S/ SPECIFICATIONS

© TRAINING:

Operation {cont'd; )

[

—

o 6. Sampie:l Determination i

fi6. Select desired scale‘-

7. ‘Pour. 100-m of samp-e 1ntol

. +'  -STEP SEQUENCE

- ,‘-‘

X1, XS. %T.‘ ‘

tBOD bottle.

L

-

b

95°C for 2 hours.

o yeturn to zero. .In-all-cases ‘the memory
: funf'tion does not affect the recorder. ‘

) 16a..$ca1e X - Direct neading :0. to* 9 ug of Hg

és = Direct -reading-0-to 0,28 1ig of Hg -

l7a. If the sample has more .than 9 ug-of- mercury a
"~ smaller portion-of sample should be used and
Ailuted: to 100-m)-..
mult'lp‘l'led by the- di‘lution factor..

'i7b “Use a separate ‘BOD-bottle for each: sample or

. | I .} standard. The reagents_can be added to the
e /-w“ i ~-~:]-——-bott1€-and-bottTes-can-be- ‘heated.-—- - .
o TN la. Add 5 ml conc. sulfuric - - 18a, Use. caution when adding concentrated acids.
., . d@cid” (ﬂ2504). Mix.- . .
o , |9. Add 2:5-m conc. nitric . .
e * acid (HN03) Mix. -~ . .
- = 0. Add 15 ‘ml- potassiu!n . kOa. Shake and addadditional poonns of potas
v |- .permanganate (KMn04) - permanganata soluﬁon.
. - reagent no. 2. . purple-coior - ists:
POb. & ‘sma1l -(25.mi):gr
. - 1. Allow to ) stand 15 minutes. ‘I21a. This is. a- standing: time"and the samp¥e should be.
. " _ . - allowed. to actually stand for the 15 minutes,
- . Adclifatm(pogags;un per- . . <P L (
- sulfate - reagent ¢ , ) “ o
. o 3, "zzs o g .
. i . Ji
oLt R *3. Hea‘t in.a water bath at « - 23a Thv heat step- 1s required for- -nethyl mercuric

.chlor'ide when présent in or - ghiked-.to A natural -
. ..Jste'n. For standdrds prepared with distilled

e

water -and mercuirc chloride. the heatinq .Sstep .
1s not necessary. .

T - Energy- transmission scale 100~to oy T.

“The-resulting-value should be

-

oums NOTES

-

 gerame
13

— -
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EFFLUENT MONITO NG PROCEDURE Determ1nat10n of Mercury Ysing the F]ameless Atom1c

c* 1

~ .

Absorpt1on (Cold Vapor) Technique

. OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERA}TNG GOALS/SPECfFICATIOh) °

TRAINING

GUIDE NOTES

G. Sample Determination

-0pe:§§)onf(Cont'd.)

.R4. Cool to room temperature.

hydroxylamine sulfate,

, ~Nac1=(HoNH, )
reagent.r no?z 4

)

AlJow to stand at least

.30 setonds.
-]

L4

£

— q—

Add 5 ml of stannous sul-’
fate (SnS0,} solut‘ion.w

reagent no. 5.

4

Immediately insert bubbler

into the bottle.

Record the highest value
indicated by the meter

pointes

—

0. In the ciosed system, turn
one stopcock valve to the

trap position and allow
pump to continye operating.

1. Position memory to OFF ifd

. it was .used.

‘

“

2%,
g9b.
2§c.

Bpa.

31a.

31b.

permanganate.

treated together as a group.

24a. Tap water can be used to adjust this temperature.

bs. Add 6 ml of sodium chloride¢25a This is done'to reduce the excess pota551um

26a, Up to this point all samples to be run-could.be

From this point

- each.must be done 1nd3vidua!’" as the mercury is

a
L}

-ﬂgenerated and—must be—measuredmdmmediately——»

3

bsa. The shutter should be open and the valve in the
position to by-pass the trap.

-

The meter will increase and reach a maximum

within 1 minute,

With the memory switch on, the meter will auto-
matically retain the highest value reached.

With the memory switch off, either a recorder must
be uSed or the meter watched continuously.

‘Once this has been done the mercury will be .

absorbed arid the sample-cannot be reused.

e

ar memory. On

On new instrnments this will
older instruments the' reset button should be
depressed,

Before the -next sample can be started the meter
must be returned to’ the o ug position.

L)

lgape fo.. §-:?5 1 96 .




EFFLUENT HONITOR!NG gROCEDUR ADet=rm1na*i_oh of N reury Using the: FTame'less htomic ’

g - Absorptioh“ Cold - por) Technique* ..
f - L J;,;h.g’e.e; - fen’ki : L s‘ :.H.;‘ ... L5 b ;- AI T
S UPERATT e | T TrainiNg -
-/ PERATING| ROCEDURES"'““ TR STEP ssqueucg I -—-INFORMATIGN/OPERATING, _GQALS/SPECtFICATIONS {-GUIDE NOTES
i 6. Samp!e Detemination BZ,ATurn stopcock va1ve to the S 'A SR o
Lo Operation (Cont'di )" .~ samp]e posftion. R . i A I o e
. : ) 7"‘;"33. Remove: frit -from samp'le . y 33a. _Pumﬁ shou'ld be a'l'lewed to. continue operating. -
e . -7 L7 container, R T .
S . P AM.JDete;zne a'l'l other samp'les . . s =
. ) by r ating steps 7 L ' . ) . .
through 31.- ‘ 1 . " , . - , -
Gk - . e I - ‘o
NI 35, Hhen Tgst samp]e has- run, 35a. To ‘shut_down, keep valve to trap until-meter
- ; s;\ut down analyzer,. | reads 0%, .and then remove aerator from BOD . -
g Ce bottle, It-is recommended that the analyzer be -
) ‘ : v F "1aft:ON-during the day if roiitine sampTiqg is/ -« »
L. - - i — - R tocontinue ; u \, . 4 B
N — N ‘ ————— LML S \i -— . S P
" H, Calecufatiors ~ +  “§1.-Use values determined‘ from a. ’§tep gp unde'r Calibration. - e
: the standards. ] v, : ' \
. 2. flot the meter reading (ug) 2a..Th1s will shiow if the meter is in calibration.
. .| versus the-known concen= |  If a'l} readings: agree, i.es, 1f for example, a %
. “tration. of the standards knowmstandqrd;of }.0:ug-concentration reads -~ =,
(ug). . . - - 1.0:1190n the X1; scale,-the. unknown. sample .
R - ..~} -~ concentrations -can be .read directly in ug. ST
ot R _ ‘ ~ .. Otherwise the standerd curye shou'ld be used to .
\ g T . . obtain the correct “value.. . "
A - ' 3 »
, - 3.z£g,lcu'late the mercury 3a. Use the eq ation. 3 . : -
. concentration in the aamp'le ug-reading X . 1000 - . |
. . . . ug Hg*/'l =\from- meter ml™s of | ample used .
. ’ ,: ‘ - ,”/ Vo N ~_ ) L ' ’ -,
. * = ' . . ’ .
e Mo = hersury 20 I
, . . " . . J , -
\ 197 ‘ a : 198
. ’




EFFLUENT MONITORING PROCEDURE : aDetemination of Mercury Using the Fla,meless Atomic

y , -
Absorption (Cord Vapor) Technique o
e . ‘ . s
PERATING PROC ' ' , o " TRAINING'
OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIEICATIONS GUIDE NOTESa °
" H. Calculations (Cont'd.) | 4. Report meroury.conc. as: | 4a. <= less than. pr v
. o follows: . ’ — ¢
. Below 0.2 ug/1 as <0.2 ug/Tf - “ )
: Between 1.0 and 10.0 ug/1 . -
¢ -using one place after ’ ™~ :
’ .decimal . . .
Above 10,0 ug/1 using only " . Y
= who:e numbers  * , DR
b ' .
+ A o . , " )
- c. 4 ) \’ ’i) .)’
¢ . S
. . . - °° _f:{ My \. -
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I - . / .
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* EFFLUENT MONITORING PROCEDURE: Determination of Mercury Using
: . Atomic Absorption (c?ld Vapor) Technique

¢

o .

the F1 amélé,ss

Section I

z

TRA&NING GUIDE,NOTE

REFERENCES/RESOURCES

‘

Theoretical Cé[cépts

| The method is based on the method developed-by Hatch
and Ott. The Mercury in the sample is oxidized to
the mercuric idn with potassium permanganate in a
nitric-sulfuric, acid medium, Hydroxylamine sulfate
is then added tg reriove the excess permanganate.
Stannous sulfate; is then added to reduce the mercury
to metallic form. Then the mercury is vaporized and
circulated by the bubbler.system. This consists of
a circulating pump and the bubbler. Meaﬁuféﬁgpt is
made with-a flameless .atomic ‘absorption spectro-
| photometer, The energy at.the 253.7 nm-mercury line

-emttted-by a mercury “tamp—{s—absorbad by the mercury

vapor in the flow-through absorptioncell. The
change in transmittance is.detected by a phototube.

frm e e ey

©

Analytical Chemistry,
Volume 40, pg. 2085
December 1958 .

Instruction Manual -
Coleman Model MAS-50
Marcury ‘Analyzer
Coleman Instruments
Maywood, IL
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EFFLUENT MONITORENG PROCEDURE: Detérmination of Mercury ”S‘"§ the'

. Atomic Absorption (Cold Vapor

J

—
T . -

. .
Q

Technique

—_—— — —  —— —————  _ ———————3

T
1
- !

]

F]améless “

Section II

TRAINING GUIDE NOTE

-| Taw of absorption chemistry known as t'
s 17 3
Lambert law.

The standard curve is a reference to a fundamentai
Beer-
Simply, this law states i .at the amount
of energy absorbed by a solution is proportional to
the concentration of the, absorbing materiai: in the
solution. Applied to this outline the amount of
energy, absorbed at the wavelength of 253.7 nm is
proportional to the amount of mercury present in a
solution.’ ‘ , .

)
If a series of known. solutions are prepared as in _
step 18 under Calibration and the meter reading. i-.e.
the -maximum reading on-either the.%. T or the X

}-scale-dre-plotted; -a--straight—Tine-should-results

When an unknown sample value is obtained its mercury
content can be determined from the straight line or
standard curve. . < ‘ )

The two meter setting, i.e., % T and.X1 Wi}l give the
same reuslts. Percent T will require a standard"
'curve to convert-the % T reading to concentration

»{-while thetX1 scale will convert and express the

reading. directly into micrograms of mercury.

as in step 18 and 19 of the Calibration section and
run them as samples, The known concentrations are
plotted along the bottom of the graph. Then plot the
values obtained from the meter, X1 is plotted on the
left-of the graph and -4 T is plotted on the right.

‘Where the known concentration line intersects with
the appropriate meter reading a mark is made. After
all/six standards are plotted, draw a line" through
the marks. - . L .

& '\'?

To use the attached graph paper prepare the standards|..

REFERENCES/RESOURCES * °

* -, Page No.5-28 %
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- EFFLUENT MCNIIORING PROCEDURE' Determination of Mercury Using the Fl meless e
Atomic Absorptioh (Cold Vaporg Techn que ’
5 s y
| o . - A Section ¥ -

- , ——
_TRAINING GUIDE NOTE

REFERENCES/RESOURCES

* s

4, Kee repeating steps 2 an

The-use of chromic acid is o reomnhended;/rocedure
1. Pour 35.ml of disti1led water in 2250 m1 beaker.

2. Add about 1/8 teaspoon Asimply estimate this -
quantity) of sodium dichromate, Na2 rZOf,
to the Water.

3. Swirl the beaker unti] the sodium. dichranate#*
has dissolved ) K

\

until no'more
sod um ‘dichromate-will disso ve,

!

10. It may therefore be hecessary to warm the

o

5 Pour the solution into a 2 liter beakerz;

6. Slowly pour 1 liter of cevcentrated

0. < ur 1 1% - sulfur:
. acid, HyS0,, into the 2 liter beaqugyf’"

Caution: Use eyeglasses and protective ]

clothing. -

A7 Stir *he mixture thoroughly.
8. Store 1t in a glass stoppered bottle.

9. The cleaning solution should be at a temperature

.of about 50°C when it is used.

AR 4

cleaning solution.

1. Hhen ysing the warm cleaning solution, fill the
piece of glassware with the solution,

2. Allow it to sodk for 2-3 minutes” (or lopger).

3. Pour the cleaning solution back into the sterage d

' bottle, R (.

4. Rinse the piece of glassware ten times with tap
water. . -

5. The cleaning. solution may be reused until it

¢ turns green,

6.1t should’ then be discarded.
. .

‘\

; . ' . )
5%@ . .o

13th Standard ﬁethods.
p. 135, section 2.c.2 .




.

EFFLUENT -MONITORING PROCEDURE:

Dﬂ%erminétion of Mercury'Usin the Flameless
Atomic Absorption (Cold Vapor) Technique

L. )

Section VIII

REFERENCES/RESOURCES _

TRAJNING GUIDE NOTE

Maintenance Practices

-w

k]
»

1. Immediately clean all. spilled materials from the
instrument apd wipe dry. o .

J2.7Do not Teavg vapors in abSorption cell. Refmove

bubbler focm the sample flask and operate pump |
~ after passing air through trap for 2 minutes,

3. Whenever the instrument is not in relatively
continuous use, turn it off and cover it with the
plastic cover. If it is not to be used for .
several days, the line cord may be disconnected .
‘from the pewer source. . . ¢

v i

4. Circulating air may eventually causé.dust to
accumulate cn exposed optical parts. Parts, $uch
as the lam» filter and cell windows may .be wiped

“with clean, lintless, non-scratching tissue,

w

5. If a liquid sample should be drawn into the
Analyzer digcormiect the tubing at both énds of
the absorption-tube. Remove the tube, disassemble
rinse with tilled watar; . semble——
with new windows. Flush the system with distilled
water introduced at the cell end of both inlet "~
and outlet tubing. Then gently blow cut both

. lines with air. Re-install the absorption cell.

6. If problems arise in attaining either 0% T or
100% T with the appropriate adjustment controls,
the windows' in the absorption tube should be
chgcked particularly the one ‘opposite the mercury
lamp. If'vhe cell window has become cloudy it
should be changed. Care should be taken to keep -
finger prints off the windows. After exposure
to the ultra-violet 1ight the prints cannot be .
removed. To replace,follow the manufacturer's’.
directiors. ., . : .

LYy A

-

I Coleman MAS-50 Operation

Manual

<

-

.
~

. page No. 5-31~
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EFFLUENT MONITORING, PROCEDURE: Determination of Potassium Using Flame Photometry

X . \

N % £

This ‘operational proceduré was developed by:

NAME : . Charles Bﬂ_Feldmgnn
ADDRESS EPA, O’HPQ; NTOTC, Cincinnati, Ohio 45268
?5§If1§ﬁ Chemist-Instructor
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Y0 years DI - EPA, Chemist‘:?structor o
; ’ ) ,
Ny
. e
Ao . .

page No. 6-3 -

[13}




) /
EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry

»--»—\

1. Analysis Objectives: - 7 i ‘ Ve

The learner will determine the potassium content of a sewage effluent.

-

o.ov2 Brief DeScriptior of Analy;is

= The ‘1earner will, prepare a calibration graph using the percent transmittance

i : and the concentration of a series of standard potassium solutions. The percent
) transmittance of a sample of .sewage effluent will next bé determined, and the

_ /’potassium concentrati0n found by using the calibration graph.

The work.will be done using a Beckman ModeT B spectrophotometer with flame
photometry attachments. - Although this procedure has been prepared for use.
i with.a 'specific instrument, other equivalent'commercially available instrur
PN ments. may- of course be used. Mention of a particular brand name does not
constitute endorsement by the U:S. Environmental ‘Protection Agency.

3. Applicability of this Procedure
: a. Range of Concentration ' . . ‘ ; .‘;
7 Concentration levels -as low as 0.1 mg/titer can be detected in a good frame

- ‘photometer. _Although the cited reference,(below) does not specifically state .
L . the highest’ pota551um concentration which may be determined, a 1imit, of -
: . 10 mg/1iter may be inferred Therefore. sample di]ution.may b required., ‘

-be Pretreatment of Samples: .. ¥ .

The digestion procedure referenced in the Federal Register. Wednesday,
December 1, 1976, Part 1I, table I, footnote. 15’ (Methods ‘for Chemical
Analysis. of Water & Wastes, 1974, page 83, par. .1.4.) is given in this
effluent monitoring procedure. . g
o %
c. Treatment of Interferences in the Sampie

When the following ratios are exceeded, an interference in the dg;ermination
of potassium is present, and the cited reference must be consulted.’ *

Ratio - Value of th@ ?!atio
i . sodium/potassium ' ) | 5/1
: calcfum/potassium : 10/1
L magnesium/potassium ~100/1

} ) ) . ’ ) . ? s

ra : .
This procedure was taken from the Standard Methods. 14th ed., pg. 234. T
_ Method 317 A, and from the Beckman Instrument Manual. . ' _

B AR . T .
e R 3
L3 ‘ "

.

s i 216 |
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EFFLUENT MONITORING PROCEDURE Determination of Potassium Using Flame Photometry

-

Equipment and- Supply Requ1rement§‘

A, Capital Equipment ' .

5.

B.'Reusable Supplies:

18,

20.
21,
22,
23,
24,
25.
" 26,
27.
28.
29.

30,
31..
320
33.
340
35.
360 N

" Pencil or pen . 3

.- Laboratory apron
. Safety glasses . ~

. Three polyethylene bottles,: 200 ml

_Eight, ¢~ sixteen, small beakers (depending on- whether one ‘or both sets of T

Hot plate ) .

and instrument manual

Source’ of distillad water

Source of deionized-water

Oven, for use at 1109C and at 103°C (the oven used in the sodium- procedure
CH.MET.es.EMP.1b.7.77, Determination of Sodium Using Flame Photometry, may
be used here) . Lo )
Analytical balance, 100 g capacity e ; o 2

Beckman Model B. spectrophotometer with flame photometer attachments

- L]

Trip ba]ance, 100 g capacity " , o ‘f

Twelve inch ruler - ‘ . s
Graduated cylinder, 50 m (for g]assware cleaning) . 8 s .
Beaker, 150 ml \1 ’

Beaker, 250 ml (for glassware c]eaning) \ — o
Beaker, 2 liter (for glassware -cleaning) : - >

S N

Glasg stoppered bottle, 1 liter (for storage of cleaning so1ution)

. [ .
1 L1 e L

One o two polyethylene bottles, -1 liter. (See page 6 -13, steps 9 and 10.) =
Graduated cylinder, 250 ml . :
Erlenmeyer flask; 125 ml -
Erlenmeyer flask, 500 ml L ; Lo )
Graduated. cylinder, 100 ml . . . - T
Graduated cylinder, 10 ml : . L=
Plastic weighing boat, about 2 inches square . - g "
. Small spatula - ST T -
One or two volumetric f]asks, 1 iiter (See page 6-13, 9a.) SRR
Pipet, 100 m : o R t

Two plastic squeeze bottles.” - CE- . Cod
Funnel, about 60 mm diameter MY
One piece Whatman -number 40 (or equivalent) filter paper (to fit the funnel)
Cne ring (to support the funnel).

Six, or ‘twelve, volumetric: flasks, 100 ml (See page 6-17, 3a ) _ -
One pipet bulb Y ' :
One or twa graduated pipets, 10 ml (See page 6~ 17 Ja.) L

LI

standards are prepared); either glass (supplied with the flame photometer)
or dispcsable plastic, and used to hold solutioi . for aspiration.

Two’ pressure regulators. (one for hydregen, one for oxygen)

Wrenches for use in attathing pressure regulators to gas cy]indens

Wrench for use in making hose connections

Two clamps (for safely anchoring gas cyiinders)

Screwdriver, medium size - .
One ring stand.. .

<17
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B. Reusable'Subpl}es.(CoptinueH)

37. Thermometer, 100°C

. 38, One. piece of rubber or plasti¢ tubing

Ay

the bottom of the atomizer burner, 1 Ft.
39. Asbestos gloves or crucible tongs v 3 L
.. 40. One piece of pH sensitive paper (to measure a pPH of 2) - .

<. C. Consumable Suppliés:

%: Ll
5
§

1. Potassium chloride,. KC1

\

o

'S

» 39"

"EFFLUENT MONITORING PROCEDURE: ‘Determinaiiéﬁ of Potassium Using Flame Photometry °

b

to fit-onto the tube extending from

% on ke,
R

° Ty

..

2. One piece graph paper; divided into squares of equal size
3. Sodium dichromate, Na,Cr,0, (for cleaning glassware)

4, Concentrated sulfuric acid;7ﬁ5504‘(for cleaning glassware)

5. Soap-(for cleaning glassware) _
6. Brush (for cleaning glassware) . ~ i~

(4

. . 8. Paper towels
9. Matches

7. Brush (for cleaning balance) ' . RN

1,

LNy

~_

10. -Concentrated nitric aci‘d,,HNO3

11. Cylinder of’ hydrogen gas (for- use &ith the flame

12.. Sylinder of “oxygen gas

13. Concentrated hydrochlcric aeid, HCI
T4 Distilled concentrated nitric acid, HNO,*

A1l veaGents should be of high quality.

. . &:':‘
. , Y

¢

ps
-

photometer)

(for use with the flame photometer)

Different_chemical manufactyrers may

. have different ways of-indicating a high quality,reagent: While no endorse-
.. ment -of_one chemical manufacturer over another is intended, -the following are

Catalog\f‘
-Thomas ‘

.

'Mathegpn;'Coleﬁ;n

“ Curtin Matheson

Scientific, Inc:
Fisher

‘\\’(

some designations used in four chemical catalogs, to-indicate high quality reagents.

Designaiiqhs

Fad

) - --——'— Reagent, ACS, Chemically * -
(Pure~fCP}— .
& Bell - Reagent, ACS . . T

.
~

. Certified, ACS

..

4

* This reagent is used for agidifying the sample at the time of colléction.

"It must -be -of higher purity than Reagent, ACS, etc.

_nitric asjﬁ is an example

of a higher-purity acid.

J. T. quer "UItre;"

Primary Standard, ACS, AR —_—
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. EFFLUENTfMONITORING-decsoons:

WText Provided

=

<

DetErmination of Potassium Using ?)ame Rhotometry

OPERATING PROCEDURES

Y

. ﬁINFORMATION/OPERATING GOALS/SPECIFICATIONS

—TRAININ
GUIDE NOTES

A Equipment Preparation

1. C]eaning of Glass-
ware .

2. Balance Preparation
.

. Spectrophotometer

a2

ERIC.

{7 STEP SEQUENCE

1. Clean all glassware and
polyethylene bottles.

. . e

2. Rinse with nitric acid .
solution.

3. Rinse nith tap water.

1. Check the analytical bal-
ance for cleaniiness and
proper operation,

1. Attach the oxygen and

Beckman Model -B spectro«
photometer with flame
photometry attachments

2. Turn the wavelength knob
to a reading of 760 nano-
meters.

3 Turn. the slit control knob
to a reading of 0.4 mm.

4 Turn the sensitivaty knob
to the standby p051ticn

‘5. Turn the fltr-shtr-open
knob to the Shtr position.

At

4. Rinse with deionizeq'water.

hydrogen cylinders to the

[y

3a.

da.

_Ia.

la.

1b.

5a. This is the closed position.

-

N

2a. Preparation of the acid is,qescrihed in B.1.

Ten timee.

Five times.

Consult the manutacturer's manuz] if the balance

does not operate propérly. ”

Consult the manufacturer [ manua] for speclfic
instructions.

For the remainder of this:procedure, the words
instrument, or flame photométer, will be used
to mean this particular instrument.

*

»

VAT

4
b

rl *
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Determwnation of'Potassium Using F]ame Photometry
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= X OPERATING. PROCEDURES

' STEP-SEQUENCE

INFORMATION/OPERATING GOAL§/SPECI¥iCAfWONé

_GUIDE NOTES  =v

“TRAINING _

A Equipment Preparation :

(Continued)

v

4. Phototube

Lt

q

1. Remove the phototube hous-
- ing plate (see Figure 1).

-/
2. ‘Check the condition.of the
. desiccant in the phototube
¢u ‘partment. -

1

-

la. The red sensitiy& phototube shou]d be used for
potass m determivation.

ib. Refer to\figures 1,-2, & 3 when other parts of.
the instrument are mentioaed in this procedure

2a It may rfeed -drying at 103- 105°¢ for 1 hour, .
followed, by cooling in a desiccator for 30 min.

2b. The spec ophotometer will«be turned on in E.

P 3 N
. B. Reagent‘ﬁrepar§t19¢

w

.. Measure 10 ml of concen-
‘trated nitric acid, HN03.

4. Pour the nitric acid slowly
-into the distilled'water.

. Swirl the flask.

‘o

. Store the solution in a
polyethylene bottle.

,-m

“y

3a. Use a 10 ml graduated cylinder.

A L .

5a. To mix the acid and water.} N

6a. This solution is used for rinsing g]assware and -
polyethylene bottles.

6b. Larger amounts may be prepared’ﬁEThg'the same
proportion of acid and water. \

I - J - i . ‘<
VA ‘ (i ' , - -
1. Nitric Acid, HNOg, | 1. Measure 150 ml of d stmed la. Use a 260 muated cylinder. ] )
Solution 1+15 "water. 3 : gdfﬂ ) — ’
. . 2. Pour it into a 500 ml . : L )l
Erlenmeyer, ‘flask. :
y

¥l
E
o
-
x

e Wi sdr tim
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" OPERATING. PROCEDURES °

STEP SEQUENCE -

" INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

* TRAINING

Gool it in a desiccator.

-&}W" ST
427 Use an analyticat balance, -

_ GUIDE NOTES .
=———B—Rea —
v (Continued). L ) "
2. Nitric Acid, HNO 1. See la, . la. This reagent is used undiluted for acidifying the
. Distilled ’ . sample at the time of collection.
3. Hydrochloric Acid, 1. Measure 2.5 ml of dis~ la. Use{a 10'm1” graduated cylinder. v ,
-HC1, Distilled, tilled hydrochloric acid, 1b. Five ml of the 1 + T mixture are needed for edch
1. +1 . HCT. sample. Therefore, larger volumes may be pre- -
. 2 . ~ - " pared as necessary. .
s, ‘ 2. Pour it into a 125m1 - | 2a. Use a larger flask if larger amounts of thé mix- y
" Erlenmeyer flask. ture are being prepared. -
h 3. Measure 2.5 ml of deionizedlsa Use the 10 ml graduated cylinder from la
, ‘Water, . .
- ‘ y " ) . I,
.o 4, Pour it into the same ) <t x '
T 4 flask, o . §_' - L
5, Swirl the flask. ‘ Sa. To mix the acid and water. .- l . ’
* | 6. Store the solution ih a“ - , - : :
polyethylene bottle. ’
o7y f » - ,
. 4. Stock Potassium T. Weigh-3 g. of potassium la. Use a,trio balance. ' »
Solution . chloride, KCI. . 1b. Ihis:is slightly more than is needed
. . P A - .
: a 2. Dry it at 110°c

2a. For 1 hour. '»,

R

5a. Use deionized water in the plastic squeeze bottle.
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EFFLJENT MONITORING PROCEDURE :
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Determination of Potassium Using Fiameephotometry

OPERATING PRECEDURES

° STEP SEQUENCE

TRAINING
GUIDE NOTES

B. Reagent Prepar %ion

(continued)

<

5. Intermediate
Fo*assium Solution

10.

. Dilute to the 1 Tit.r mark,
. Mix-thoroﬁgﬁly.

. If the eapected pofassium
concentration in the sample

4
. Pipet 100.0 ml of the

228

Dissolve the salt in de-
jonized water in the
flask.

.

is betweer 1.0 and 10.0
mg/liter, prepare the
intermediate votassium = -
sofution (6.5 beiow).

If the expected potassium
concentration is-between
C.! ar? 1.0 mg/liter, pre-
pare the standard potassi-
um solution (B.6 below).

%

stock potassium solution
(B.4.) into a 1 liter
volumetric flask.

)

Dilute to the 1 . ter mark.

Mix thoroughly.

7a.
8a.

%9a.

INFORMATION/OPERATING GOALS/SPECiFICAbeNS

@

With -deionized water.

The concentration of this solution is 1.0 mg of
. potassium per 1.0 ml of solution. .
If there is doubt about the expected petassium _
concentration; both the intermediate and standard
potassium solGtions shofild be prepared, along
“with two calibration graphs :

2a. With deionized water. am .

3a. The concentration of this solution is 0.1 mg of
- potassium per 1.2 ml of solution.

N
<

229

‘. .. Page No. 6-13
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Determination of Potassium Using..Flame-Photumetry -
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OPERATING PRCCEDURES

1

~- STEP SEQUENCE"

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING -
GUIDE NOTES

B. Reagent Preparation
(continued)

6. St andard Pota551um
b Solution

3. Mix thoroughly.

T . 3
o et

1. Pipet 100.0 ml ‘0f the
intermediate ‘potassium
solution (B.S5.) into a.

1 Titer volumetric flask.

2. Dilute to the 1 liter mark.

4. Transfer the potassium
solutions you have prepared]
to polyethylene bottles,

-aa,

3

. .

With deionized water.

3a. The concentration of this solution is: 0. 01 mg
of pota551um per 1.0 ml of solution.

~
\

C. Samele‘Collection i

e

3. Gently swirl the bottle.

1. Collect. the sample in a
polyethylene bottle.

2. Auidify the sample with |
disti]]ed nitric acid,
HNO3 .

4, Check the pH of the sample.

e

la. Although on]y a few ml of sample are actually
needed, a larger volume, such as 200 ml, is more
convenient to work with.

!
2a. Use 5 ml of acid/liter of- sample; 1.0 m1 for 200
ml of sample.
2b. Measure the acid in a 10 m1 graduated cylinder

3a. To mix the acid and sample.

4a. Use pH sensitive paper.

4b. It must be less than 2. If it is not, add a few'
more drops of acid, swirl the bottle, and recheck
the pH. Repeat the procedure until the pH is
less than 2.:

4c. Do not store the sample for more than 6 months

: befoye completing the analysis.

¢ “'\

T




EFFLUENT MORITO

RING PROCEDURE: . Qeterminat§on of Potassium .Using Flame Photometry

’

» . 0

33
-
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—

PROCEDURES

—

STEP SEQUENCE . -

" TRAINING

NN LR
ﬂigésﬁion

[ L T B O T R S T T N P T L N R A TN TP e T MR
g . o . R y A e .
o .

1.

.2.

- acidified sample. ’

3'

, Measure 5 ml of 1 + 1 dis-

8'

?'

[ ]0.

Shake the sample container.
Measiire 100 ml of the

Pour it intd“a 250 ml
Erlenmeyer flask.

tilled hydrochloric acid,
HC].\;@"' s .

Poar it into the flask.
Swirl the flask:'

Put the flask on a hot-
plate.- v .

Tyrh on the hotplate and
adjust the temperatuve ~

“"setting so the sample gomeq

to a temperature of 95°C.
; .

Afterothe sample has come
to 95°C, continue: the -
heating for 15 mifii

Assemble a filtration
apparatus.

INFORMATION/OPERATING GOALS/SPECIFICATIONS

la.- To ensuré that it is homogeneous.: -

-

2a. Use a 100 ml graduated cylinder.

- 9

3a. If any s0lids-remain in the cylinder, rinse-them

into the flask'with a few ml of deionized water. |

4a.  Usé a 10.m1 graduated cylinder. - -

- s S a

t
7.. 4 °

6a. To hix the acid and sample.

v S

L

o

8a. Check the temperature of the szmple with a
thermometer. S .

8b. Do not~aglow the temperature of the sample to go
above 95°C. -

9a, Durin%the‘.ls minute peribd, proceed with

Step

Y “
\/

10a. 4 rihg stand, a funnel (approximately 60 mﬁ
diameter), a ring to.hold the funnel, and a piecej.

of medium porosity filter paper (such as Whatman
* number 40). ‘ :

10b. Use a clean 100 ml graduated cylinder as receiver;

4

-GUIDE NOTES
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OPERATING PROCEDURES \

*

_ST£P SEQUENCE’

INFORMATION/OPERATING eoAL§~/s“b‘éc1FmAnons

TRAINING
GUIDE NOTES

D. Sample Digestion »/{~
. (continued) -

s r

1.

Ty

12.

13.

»

After the 15 min heatiny
. pexiod, remove the flask
from- the hotplate.,

Allow it to cool at room
temperature for about 15
m1n

Filter the sample through
the filtetr paper into the
'cylinder

Wash the filter paper with
small portions (a few ml)
of deionized water, and
catch the washings in the
cylinder.

. Cover the cylinder with

1

o—

1

1a.

3a.

4a.

y |

3

Be caut1ous of the hot flask.

- Use a glove or *
tongs. %

Solids in the sample would clog the burner on the

flame photometer . ’
When the volume in the cylinder is 100 m1, remove
the cyllnder from under the funnel.

¢ . ?

-t

15 5a. Until the analysis.
an invertéd\lQQ;ml beaker. @5b. To prevent contamination. .
. L s
A S—— T :
E.‘Spectrophotometer - 1. Plug the power cord<on the ] Ta. 115 volts, 50/60 cycle. '
Warm-up instrument into a wall PO
' © T outlet. .
. 2. Turn on the power toggle 2a. The indioator light will go on.
- switch. 2b. Do not turn on the lamp toggle switch. It is noté
. used when.making flame photometry measurements. .
3. Allow the instrument to 3a. With older instruments, 2 hours or longer would be
- - warm up for 45 minutes. ‘a better warm-up time. .
While it is warming up, : . ;
_proceed with Section F,
. . \
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~ " EFFLUENT MONITORING PROCEDURE :

Determination of Potassium Using Flame Photometry

H,

~

LY

", OPERATING PROCEDURES

-

. STEP §EQUENCE

- INFORMAT 10N/ OPERAT ING GOALS/ SPECIFICAT JNS

TRAINING - ©
GUIDE NOTES

“ F.-.Preparation of
Standards

It

.0.0, 0.2,

- While the lnstrument iso ™
"warming up, prepare the

potassium standards.

0, 2, 4, 65 8,
you use the* ~
intérmedlate potassium solw
tion (B.5N, 0.1 mg/ml), or
4, 0.6, 0.8,
and 1.0 if you use the

- standard pdtassium solution

. St

. Prepare the 6, 8, and 10,

(B.6., 0.01 mg/ml).

Pipet 2.0 m1 of the 1nter-
mediate potassium solution

into the flask marked 2,

and.2.0 ml' of the standard
potassium solution into. the
flask marked 0.2,

'Pipet 4, 0 m] of the 1nter-

mediate potassium solution
nto the flask marked 4,
and 4.0 m! of the standard .
potassium solution into the
flask marked 0.4.

£ .

and 0.6, 0.8, and 1,0 flask
ina simi]ar manner. -

1a. Two standard pota551um solutions were piepared.
* One concentration was-0.01 mg/ml (the s§andard
potassium solution (B.6.), and the othef was 0.1
mg/ml (the intermediate potassium solutfon (B.5.).
Experience, or trial and error, wil ,ermine
which potassium solution you use.

A

3a. If you do not Know which potassium solutjon to
use, then prepare two sets of standardsewitp six
more 100 ml1 volumetric flasks and a seconid }0 ml
graduated pipet. If you do know the expectpd
potassium concentration in the sample, and there-
fore, which potassium.so]ution to use, on{y one

set of standards is needed.

4a, Use, bne 10 m] graduated pipet for the 1ntermed1ate
N solution, and a second 10 m1 graduated pipet for
the standard so]ution.

]

° <
’

5a. U'se the appropriate pipet. -

*

'i 6a. ﬁse-the appropriate pipet.

"

- N R Page .0\
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EFFLUENT MONITORING PROCEDURE:

4

Determination of Potassjﬁﬁ\ssing-ElamerPhotometﬁy

" OPERATING PRCCEDURES

STEP SEQUENCE

-]

INFORMATION/O&ERATING GdALS/SPECIFICATIONS

TRAINING

+ F. Preparation of
_ Standards (continued)

. Add deionized water to the

mark in"each of the six or

.twelve flasks.

. Mix thoroyghly.

8a.

' 3 . PG

» Y] ", ] .
. s .
. 7
. ~- ) . g .
. » .
-
.« .

.

The concentratlons aré 0. 0,.2 0 4.0, 6. 0 8.0,
and 10.0 mg/1iter ip the one set of standards, an:
0.0, 0.2, 0.4, 0.6, 0.8, and 1 0 mg/llter 1n .he
other. - va .

GUIDE NOTES

G. Ana]ysfs ' :
. . ¢ "L < ‘
1. Standards and . Mark the. 5 ml beakers (six | 1a. Either glass or plastic disposable. .8
Sample or twe]ve) the same way | 1b. Used for aspirating solutions. - .
that the 1 . )

2. Lighting the Flame

ml volumetric

v

. Shake the sampie thoroughly.

. Fill another 5 ml beaker

with sample.

. Fill annther 5 ml beakér

with deionized water.

. Raise the door on the right'

side of the burner housing.

d

2a.
2b.

3a.
4a.

5a.

}1 S

~ . <

Fill the beakers abaut three-fourths full.
Caution! "Throughout the femainder of.this

procedure, be careful not to get your fingers into

any of the solutions. This could cause an erroy

‘in the resu]t “
Even if 1t was flltered ear]ler

About three-fourths full.

LY

+ 3
[}

About three-fourths full.

S/




EFFLUENT MONITORING PROCEDURE:

)

Determination of Pota551um Using FAame

otometry

OPERATING PROCEDURES

STEP SEQUENCE

TRAINING
STSPECIF IM 1\ GUIDE NOTES

.G, Analysis (continued)

R S o )

3
E

_J,,to/the'ver'icat~po§iti na

2. Raise the sample positioner}

“dontrol between the idstpd-
ment a he burner ‘hoy§ing

far as it will go. -

3. Close the oxygen and fuel
(hydrogen) valves on top

of the control panel.
- o~

]4. Close the Tow pressure

valve on .the. regulators
attached"to the hydrogen
and oxygen cy]inders

5. C1ose the fuel (hydrognn)

-needle valve on the right
side of the control panel.

Open.the fuel (bydrogen)
needle valve on the rignt
side of the contro1 paneT.
7. Open the main vaIVe on the
oxygeri cylinder. :

' . S
8. ‘Open the Tow bressure valve|
on the oxygen cylinder.

9. Set 'the pressure for 30
pounds-per square inch.

P
R

\\INFORMATION/OPERATING GOAL
N
f

-

3a.
begin to feel loose; i.e.,
Wiggled very slightly left

4a.

far as it will go.

. By turning it counter cloc
. About 1/8 turn.

turns.
' .and turried off last.

8a. By turning.the handle cloc

‘moves away: from zero.

9a.

a. Do not force the sample posjjﬂgpég/;ontrol~

= - -

By turning them counter clockwise until they just

By turning the handles counter-clockwise until-
they just begin to feel loose; i.e., until they
can be wiggled very slightly left and right.

. By turning it clockwise with a screwdriver as 4

. ‘Do not force the screwdriver.

. By turning the handle counter clockwise two fu]]

. For safety, o xxge n is aiways turned ci flrst,

By turning the valve clockwise.

/ f
until they can be
and right.

' .
‘l S ’

kwise with a*screwdriven

kwise until the needle

'

241
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EFFLUENT MONITORING PROCEDURE:  Determination of Potassium Using Flame Phe.ometry - Page No. 6-20
OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECISICATIONS chi e

" G. Analysis (continued) ~ -
0. Open the oxygen valve on 10a. By turning tho hardle clockwize until the needle’

N : the contral panel. moves away from zero.
’ , . [
"1 Set the pressure for 13 11a. By turning the handle clockwise.
§ ‘ounds per snuare inch. 11b. The actual oxygen pressure should be written on
< ‘ ‘ a tag attached to the atomizer burner. '

Y1c. The optimum pressure may be checked ifi no tag
is attached to the burner. :
‘ 11d. Attach a small diameter piece of rubber or plastic

» v : . tubing about 1 foot long to the brass tube extend-
. ’ - ing from the bottom of the atomizer burner. The
. ) . rubber or plastic tubing should fit the brass

o tube snugly. Place the other end of the rubber or
. plastic tubing in a 10 ml gradua!... cylinder.
‘ Fi11 it to the > .0 line with d-i..sized water. ‘
When the oxygen is’ flowing at the proper rate, the
deionized water should be aspirated at the rate of
. 1.5 - 2.0 m! per minute. This ra*e corresponds to
about thirteen pounds pressure per square inch.

p#g, Remove the tubing and

cylinder. .
. 3. Open the low prossure valve|l3a. By -turning the héndle clockwise until the needle
. _ on ghe hydrogen cytinder. . ~ moves away from zero. 4
f4. Set the pressuie for 10 14a. By turning the valve clockwise.

pounds per square inch.

T ‘ 5. Open the fuel (hydrogen) 15a. By turning the handle clockwise.
: valve on the control panel. '

16. Set the pressure for 4.5
- pounds per square inch.




EFFLUENT MONITORINC PROCEDURE :

~
.

Determ%nation of Patassium Using Flame Photometry

e ey =y
s TR e

OPERATING PROCEDURES

)
4{§IEP—%EQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING

G. Analysis (continued)

717 Caut10usly bring a lighted

match to the tip of the
atomizer burner.

he right
; housing.

18. Close the door

side of the bur

19, Place the beaker containing
the highest concentration
standard.. (10 mg/liter or

.1.0 mg/liter) into the

holder.

Sving the "beaker 1nfo the
burner housing compartment
using the sample positioner
controtl.

» ok

21. Turn the sensitivity knob
- to position 1.

22. Make the needle read 0%

transmittance using the
dark current knoh.

17a.

"18a.

19a.
19b.

20a.

zdb.

20c.

20d.

22a.

The oxygen-hydrogen mixture will ignite with a °
loud pop and hissing sound. :

Caution: hot gases are escaping from the top of
the coil. Do not place your hand or any other
part of your body over the coil while the gases
are burning.

See figure 3.

If two sets of standards are being used, take
readings on the-10,'8, 6, 4, 2, and 0 mg/11ter
solutions first, and then the 1.G, 0.8, 0.6, 0.4,
0.2, and 0.0 mg/liter solutiéns. Do not mix the
two sets of standards.

A distinct change in sound will be heard as the
solution is aspirated into the burner.

For the remainder of this procedure, if ‘the sound
caused by the aspiration of a solution changes .
while the solution is being aspirated, it probalbly|

means that all of the 1iquid in the beaker has
been aspirated, and the beaker is empty. '
Swing the beaker out of the burner housing, re-
fill {t with the appropriate solution, and swing
it back into the burner housing.

While the solution is aspirating, check that the
hye *~aen pressure is still 10 pounds per sqliare’”
inch and that the oxygen pressure is still at the
optimum valve determined aboye. If ope or both
cf the pressures have changed, reset them.

In this procedure, all readings will be made on

' the transmittance portion of the scale, not the

absorbance portion.

? . Page No. 6-2 i

GUIDE NOTES
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EFFLUENT MONITORING PROCEDURE :

-
)
\
*

" Determirfation of Potassium Using Flame Photometry G

-~

Page No. 6-22

'

OPERATING PROCEDYRES

TRAINING
GUiDE NOTES

G, Analysis (continued)

7

3. Aspiration of °
Standards and
Sample

246

STEP SEQUENCE

I

i j = ‘
23. Turn the sensitivity.knob .

to/ position 4. <

24. Repeat step 22.

25. Adjust the fuel needle
valve so.the tip of the
flame comes to the top of
the burner housing com-
partment, not to the top
of the-coil on top of the
compartment. )

1. Turn the fltr-shtr-open

knob to the open pos1t1on.

2. Turn the wavelength knob
very slowly clockwise.

13

3. Record this wavé]ength

and proceed to step 14.

1 25a.

25b.

2tc.

la.
1b.

2a.
2b.

‘2d.

- 2e.,

3a.
3b.

. First:

. INFORMATION/GPERATING COALS/SPECIFICAT’JNS

L
.

o

Use a screwdriver. .
‘Caution: extreme]y hot gases are escap1ng
through the coil.

Adjustment of this needle valve setting is-not
necessary each time the instrtument is used, un-
less the setting has been changed for some reason.

The shutter is open in-this position..

In the shtr position, the shutter is closed.
Turn the knob continuously. Do not turn the
knob in steps.

One of three things will happen, 2c., 2d., or 2e.
2c. is the condition you are trying to achieve.
“the needle will move tb the left, and at
some % transmittance between 50 and 100, will
suddenly swing back to the right In this case,
proceed to step. 3.

Second: * the needle will swing back to the r1ght
as in 2c, but at some % transmittance betweer 0
and 50. In this case, proceed to step 4,
Thirdly:
but at .some point greater than 100% transmittance;
or, it will not swing back to the right, it will
stay to the left. In this case, proceed to -
step 9.

Use the example data sheet(s), see pages 29 & 30.
Do 10% change this wavelength until the procedure
instructs you to change it.

the needle will swing back to the r1ght,’




EFFLUENT MONITORING PROCEDURE:

. :

Determination of Potassjum.UsingﬂFIame Photometr&:

.o -
—

. OPERATING PROCEDURES -

STEP SEQUENCE .

GUIDE NOTES

TRAINING

G. AnalysiS'(edntinued)-

. 4, Close the shutter.

- Bo. Decrease the Yeading' on
slit knob by 0.95 milli- -
meter. ‘

. 11. Turn the wavelength back to
’ 760 nanometers.

ERIC.

proceed to step 14

9. Close the shutter,

Repeat sieps 1 and 2. haa,

A ' +

INFORMATION/OPERATING GOALS/SPECIFICATION°

3c. This wavelength shou]d be 7&8 nanometers. ;f 1t
is too far away from thIS\va1ve (less +han 763,

i or more than 773), thecdlibration of the in-

. manual.

' . in 2c.

8. Recovd this wavelength anc f 8a. Use the example data sheet(s):
8bs Do not change this wavelength until the procedure
. instructs you to change it.

s T

1
hY

\the 10a.

”

in2 c.

strument shouldrbe checket

0.0 and 1.5 millimeters.

d\ys1ng the 1nstrument

5. Increase the reading on the| sa. It 5 gnaduated ‘in tenths of a millimeter between
slit knob by 0,05 milli=

meter. _
6. Turn the wavelength back
t¢ 760 manometers.
7. Repeat steps 1 and .2, 7a. If cend1t1on 2d still exists, repeat steps 4

through 7 until the needle moves as described

see pages 29 & 30.

- . N
- ) i o
.

It is graduated in tenths of a m1111meter between
0.0 and 1. 5 millimeters.

&

.

If condition 2e still exists, repeat steps 9
through 11 until the needle moves as described

2

M
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Determination of Potassium Uéing Flame Photometry

. Page Nd:‘5-24'

" _EFFLUENT MONITORING PROCEDURE:

- | -

Ea

)

OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

‘TRAINING

G. Analysis (continued)

Do
¢t
.

113,

18.

14.
15.

16.

17.

19,

20.
21.

PR

Record a reading of 100% &
transmittance for the

10 or 1.0 my/liter solu-
tion..

Swiﬁg the beaker out of
the burner housing com-
partment,

hep]ace it with the 8 or ~

0.8 mg/liter solution.

Swing ‘t into the burnér
housing compartment.

Open the shutter.

record the % transmittance

_ reading.

22.

Close the shutter.

.Record this wavelength 13a.

and proceed to step 14. 13b. Do, not' chdnge this wavelengt
instructs you to change it.

Turn the slit knob so as

to make the needle read

100% transmittance.

Close the shutter. B5a.

lsa;
6b.

Pla.

\

e

s *
Use the example data sheet{s); see pages 29 & 30.
unti’ the procedure

Do not change this éetgggg until the procedure

.instructs you to change it.

Use the example data sheei(s); see pages 29 & 30.
This first set of readings ypu will get on the one
or two sets of standardq andf sample are called
peak readings.

Use- the example data sheet(s); see pages 29 & 30.

GUIDE NOTES

1

-

-




- EFFLUENT MONITORING PROCEDURE:

Determination of Potassium Using Flame Photometry

§ - OPERATING PROCEDURES -

—

—

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

' GUIDE NOTES

TRAINING /\%

\

© 6. Analysis (continued)

23.

24.

25.

bs.

bs.

BI.

30.

. Turn the dark current knob

Repeat steps 17 through 22
for the 6, 4, 2, and 0
mg/liter soluticns and the
sample, or the 0.5, 0.4,
0.2, and 0.0 mg/titer solu-

tions and the sampie.

Swing the beaker of sample
out 9f the burner housing
compartment.

Replace it with the beaker
of deionized water.

Swing it into the burner
housing compartment.
so the needle reads 0% .
transmittance.

Replace the beaker of de-
ionized water with. the
beaker of the 10 or 1.0
mg/liter solution.

Open the shutter.

-

Turn the waveléngth knob
very slowly clockwise.

23a.

28a.

29a.

. Turn the knob continuously.

. The needle will move to the right.
. ‘At some low % transmittance Value, -perhaps less

Y

Use the example data sheei(s); see pages 29 & 30.

It may need vefilling, »

>

The nesdle should show 100% transmittance; it !
may be "off" by plus or minus } or 2% because of
the dark current adjustment. Do not change the
stit setting.

Do -not turn the
knob, stop, and start again. -

Vg

than 1, or even 0 + the-needle will move no farther
to the right.

. /Page,Np‘: 6;25 .
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. EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry™ Page No. 626 ™.’

.

.
’
¢

NI - »

OPERATING PROCEDURES - " .STEP SEQUENCE INFORMATION/OPERA(ING GOALS/SRECIFICATIONS R P

G/ Analysis (continued) - 30d. Tf there is some doubt as to when the needle stops
’ - moving to the right, turn the wavelength knob -
~about one-quarter turn counter c]ockw1se and’ re-
peat step 30. . .

o

. Record this wavelength. Use the examp]e data sheet(s);. see pages 29 & 30.
It is sometimes called the backeround wavelength,
. Do not change this wavelength setting for the
remainder of the procedure

. Record this low % trans- . Use the example data sheet(s); see Eages 29 & 30.
mittance for the 10 or 1.0 This second set of reaaings you will get on the
mg/liter solution. one or two sets of standards and sample are ca]1ed

° t+#€kground readings.

. Close thé Shittemi . ' f

. Swing the baaker out of the
burner housing compartment

. Replace it w1th the.8 or
0.8 mg/]itspnsoihtion_

. Swing it 1nto the burner
hous1ng

Y

. Open the shutter. ‘ .

. Record the ¢ transmittance §38a. Use the‘example data sheet({s); see pages 29 & 30..1
reading. ’ . -

-

. Close the shutter.

. Repeat steps 34 through 39
to obtain readings for the
6 4, 2, and 0 mg/liter
so]ut1ons and the samples
or the 0.6, 0.4,-0.2, and °
0.0 mg/]1ter solutions and
the sample.
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EFFLUENT MONITORING PROCEDURE:  petermination of Potassium Using Flame Photometry

OPERATING PRCCEDURES

STEP SEQUENCE

TRAINING
GUIDE NOTES

G. Analysis (continued)

<4

d5¢

-t

42,

43.

44.

45,

46,
47.

48.

49.°

50.

. Replace the beaker of

sample with the beaker of
deionized water.

Allow the deionized Hater
to aspirate’/for 10 seconds.

Swing tﬂg beaker of de-
jonized water out of the
burrer housing.

Close the main valve on
the hydrogen cylinde-.

Wihen the hydrogen pressure
registers L on the control
panel hydrogen (fuel)
gauge, rlose the main
valve on the oxygen cyl-
inder.

Turn the sensitivity knob
to the standby position.

Turn off the power toggie
switch.

Empty all of the smal.
b~akers used.

Rinse the beakers thor-
oughly with tap water.

44a.

15a.

48a.
18b,

Ripee the beakers thor-
ougnly with deionized
waler. .

INFORMATIO§¥0PERAT'. JALS/SPECISICATIONS
\ = -

By turning clockwise all the way.

éy turning clockwise all the way.

Don't forget che one still in the instrument. .
If the beakers aie of the disposable type, dis-
card them and proceed to H. If they are glass,
do steps 49, 50, and 51. )

A

An-

257
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EF7FLUENT MONITORING PROCEDURE: Determination of_Potassfum Using Flame Photometry . Page Nu. 6-28

i

GPERATING PRCCEDURES ~ STEP SEQUENCE - " INFORMATION/OPERATING GOALS/SPECIFICATIONS Gﬂ?ﬁé"ﬁg$gs

G. Analycis (continued) .
51. Allow the bcakers to’
drain dry, and then pro- |
ceed to Section H. |

H. Calculations .-} 1. For all of the standards, } la. Example: 10.0 mg/liter solution
. subtract the % trans- .
mittance obtained at the i 100 = % transmittance at the peak wavelength
background wavelength from 1 = % transmittance at the background wave--

the % transmittance cb-

tained at the peak wave- Tength

t  length. 99 = % transmittance difference

2. On "regular" graph paper 2a. If you have used botg/sets of standards (the:
prepare a caljbration intermediate and starfdard potassium solutions),
graph using the % trans- prepare two calibration graphs. Pages 31 and 32

. mittance differences along are sheets of "regular" graph paper.
the vertical axis, and thef 2b. "Regdlar" graph paper is marked off in squares of
rorresponding concentra- equal size.
tions (10, 8, 644, 2, 0, | 2c. EMP CH:IN.cg.EMP.1a.1.77 may be referred to for
or 1.0, 0.8, 0.6, 0.4, 0.2 specific instructions in calibration graph pre-
0.0 mg/liter) on the hori-J]. paration and use.
zontal axis. 2d. In the case of the intermediate potassium solu-
tion, the ca11brat1on graph may have a slight
bend.
3. Repeat step 1 for tie -
= sample.

4. Determin? he potassiw | 4a. Using the calibration grabph.
concentr.tion in the .
sample.

5. Record the result in 5a. Use the  example data sheet{s); see pages 29 & 30.
mg/1iter.

o L
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EFELUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry

e ' . EXAMPLE . - :
‘ DATA. SHEET T - .
‘ Congentration of % Transmittance’ % Trapsmittance at " Transmittance
Potassium Stand - at the Peak " - the- Background _Differences;
ards in mg/liter Wavelength; Wavelength; °  Values ir 2nd Column = °
. Peak Readings Background&Readigg;_ Minus Values in 3rd Col. :
* . ' Y . ) E
( !
— _ P .
‘Sample . o —_— ce
- \ :

Concer tration of potassium in the sample in mg/iiter_

2 Peak Wavelength - . E
) Background Wavelength _ nm - ?
z ) X ‘

* §

* The six values in this column will be 0, 2, 4, 6, 8, and 10, or, ) , ,§

0.0, 0.2, 0.4, 0.6,.0.8, and 1.0. If both sets of standards were .

« used, uss a second data Sheet exactly like this one; see page 30. =

(; | | | . S

. — . ' o 2

! - 260 . -Page No. 6-29 |




EFFLUENT MONITORING PROCEDURE: Determination -df Pota;sium» Using Flame Phctometry

. - EXAMPLE .
. DATA SHEET . '
. (See the paragraph at the bottom of Page 29) L -
Concentration of sTransmi ttance ¥Transmi ttance at #Transmittance
Potassium Stand- at the Peak * the Background . Differences; .
ards in mg/liter Wavelength; . Wavelength; Values in 2nd Column )
. Peak Readings Background Readings Minus -Values in 3rd Col.

|
L\
|

’ v

: * /7
‘ Sama B . . ;
- ‘ e _— ——t e B
: Concentration of potassium in the sample in mg/1iter -
\ be
Peak Waveléngth __y  mm PN ’ :
Background Wavelength nm ' , , -
‘ . ) v
i :
< [ ‘_ ‘ :;;
261 '@
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£FFLUENT .MONITORING PRGCEDURE: Determination of Potassium Using Flame Photometry

~ &
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¥
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SECTION

I
I1
I11

TRAINING GUIDE

TOPIC

Introduction e
Educational Concepts - Matheﬁatics
Educational Concepts - Science:
Educational Concepts - Communications
Field and Laboratory Eduipment-

Field a;d‘Laboratory Reagents

. Field and ‘Laboratory Analysis

Safety T . t

Records & Reports

* Training guide materials are aresented here under the headings marked *.

4

<
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: EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame

Photometry i~ . 7

FIELD AND LABORATORYKEQUIPMENT N

Section ¥

TRAINING GUIDE NOTE

pos e
REFERENCES/RESOURCES

AT

\}nge No. 6-34

_Tf‘tﬁé"y1asswa?e is especially dirty and cannot be
cleaned with 2~dinary detergents, chromic acid

cleaning may be required. '

. Pour 35 ml of distilled water in a 250 m] beaker.

. Add about 1/8 teaspoon (simply estimate this
quantity) of sodium dichromate, NaZCf207, to'
_ the water. y

. Swirl the beaker until the sodium dichromate
has dissolved.

. Keep repeating steps 2 and 3 until no more
sodium dichromate will dissolve.

. Pour thé solution into a 2 liter beaker.

. Slowly pour 1 liter of concentrated sulfuric
acid, H2504, into the 2 liter beakey.

Caution: Use eyeglasses and
protective clothing.

. Stir the mixture thoroughly. |__
\
. Store it in.a glass stoppered boi Ie7 J
. S . R .
The c!eaning solution should be at é{temperature
c ;

. of about 509C when. it is, used.
t ‘ /

. It may therefore be necessary to’warm the ///

v

cleaning solution. . e

} v
. When using the warm cleaning solution,-fill the
piece of glassware with the solution. \

. Allow it to soak for 2-3 minutes (or longer).

. Pour the ¢leaning solution Qgck into the storage
bottle. ' g .

i
. Rinse the piece of glassware’ ten times with
tap water. ’

. The cleaning solution may be reused until it
turns green. -

. It should then be discarded. _ .
, 265

{

Standard Methods, 14th ed.,
P. 336, section 29.2)

~,




A3

A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the. s
DETERMINATION OF SbDIUM USING FLME PHOTOMETRY

\

as appHed.in

WASTEWATER. TREATMENT FACILITIES
and in the &
MONITOk.{G OF EFFLUENT WASTEWATERS
. ' 7%6 _

Deve1opéd by‘ the’

- National Training and-Gperational Technology Center
- Municipal Operations and Training Division
‘0ffice of Water -Program Operations

U.S, Environmental Protection Agency

Yk

R R
L S £ IR A A
I T L Sy Py oy

1

~

[ i AR R
‘lz;‘,mu}«m.:z;w‘w | b Bk




-~

-~

EFFLUENT MONITORING PROCEDURE: Determination of SoQ?dm Using Flame Photbmetrx

v

This operational péocedure was developed by:

NAME ~  Charles R. Feldmann
_-_ADDRESS____EPA, ‘0WPQ,_NTOTC, Cincinnati, Ohio_45268 : e
‘ POéITION Chemist=-Instructor N

EDUCATION AND TECHNICAL BAQKGROPND
: " B.S. .- Chemistry
¢ M.S. - Chemistry \ .
1-1/2 years Industrial Chemist
s@ars additional Graduate School
4 years college Chemistry Inst(uctor . \
1-1/2" years CHEW - Air Pollution Program, Chemist ~
10 years DI - EPA, Chemist-Instructor . a
i
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- EFFLUENT MONITORING PROCEDURE: Determination of Sodium Using Flame Photometry

£

~

1. Analysis Objective:

* _ The learner will determine the sodium content of a sewage effluent.

2. Brief Description of Analysis: —

The learner will prepare-a calibration grapﬁ”@sing:the percent transmittance

° and _the ‘concentration of a series of standardgsodium soiutions. The pergent
transmittance of a sample of sewage effluent will hext be determined, and the
sodium %gpcentration found by using the calibration graph.

The work will be done using a Beckman Model B spectrophotometer with flame

photometry attachments. Although this procedure kas been prepared for use

with a specific instrument, other equivalent commercially available instru-
- ments may of course be used. Mention of a particular brand name does .not
-~ - constitute endorsement by the U.S. Envirohmental Protecticn Agency.

3. Applicability of this Procedure:

- ’ N AN

a. Range of Concentration: . ’

Concentration levels as low as 0.1 mg/liter can be detected in a good flame
photometer. Although the cited reference (below) does .not specifically state
the highest sodium concentration which may be determined, a- limit of

10 mg/liter may be inferregﬁgﬁTherefore, sample dilution may be re§uired.

LSS

b. Pretreatment of Samples: ~

The digestion procedure referenced ‘ir the federal Register, Wednesday,
December 1, 1576, Part I, table I, fuotnote 15 (Methods for Chemical
Analysis of Water & Wastes, 1974, page 83, par. 4.1.4.) is given in this
effluent monitoring procedure.

c. Treatment of fnterferences in the Sahp]e: Coe

When the following ratios ure exceeded, an interference in the determination
of sodium is preseni, and the cited .refereénce must be consulted.

e >

radiation interference.

~ Ratio Value of the Ratio
potassium/sodiun. 5/1 \{ . '
calcium/sodium - . 10/1
_magnesium/sodium 100/1
~ Chloride, sulfate. and bicarbonate in relatively large amounts_éan cause

This procedure was taken from the Standard Methods, 14th ed., pg. 250,
Method 320 A, apd from the Beckman Instrument Manual.

N, : »/
¥
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Equipment and Supply Requirements

A. Capital Equipment: . o .

1.

> WN

. Source of distilled water . ,
. Source of deionizéd water :
. Oven, for use at 1400C.

. Analytical balance, 100 g capacity >

.

Beckman Mode’ B. spectrophotometer with flame photometer attachments
and instrument manual. ) T

&

B. Reusable Supplies: -~

[ /‘
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30.
31.
32.
33.
34.
35.
36.

. One or two graduated pipets, 10 'mi (See page 7-17, 3a.)
. Eight, or sixtgen, small beakers (depending on whether one or both sets of

. Trip balance, 100 g =vacity
. Pencil or pen . L
. Twelve <ch ruler.

Graduated cylinder, 50 mi (for glassware cleanlng)

. Beaker, 150 i

. Beaker, 250 ml (for gla:sware cleaning) , .
. Beaker, 2 Titer (fur glassware cleaning) ‘!’ .

. Laboratory apron / )

Safety glasses

. Glass stoppered bottle, 1 liter (for storage of cleaning solution)

Three polyethylene bottles, 200 ml

. One or two polyethylene bottles, 1 liter. (See page 7-13, steps 9 and 10. )
. Graduated cylinder, 250 m}
. Erlenmeyer flask, 125 ml ° . -

Erlenmeyer flask, 500 ml

. Graduated c¢ylinder,.10C m
. Graduated cylinder, 10 ml
. Plastic weighing boat, about 2 inches square ‘
. Small spatula
. One or two wvolumetric fﬂasks, 1 liter (See page 7-13, 9a.)
. Pipet, 100 m . -
. Two plastic squeeze bottles .

- 23,
. . One piece Whatman number 40 (or equivalent) filter paper (to f1t the funnel)
. One ring (to support the ‘funnel) - .

Funnel, about 60 mm diameter

o
Six, or twelve, volumetric flasks, 100 ml (see page 7-17, 3a.) . :
One pipet bulb

'

standards are prepared); either glass (supplied with the flame phctometer). '
or disposable plastic: and used to hold solutions for aspiration .
TWO pressure regulators (one for hydrogen, one for oxygen) .

Wrenches for use in attaching pressure regulators to‘gas cylinders

Wrench for use in making hose .connections - . . L

Two clamps-(for safely anchoring gas cylinders)

Screwdriver, medium size .=

Une ring stand . : o
Hot plate . : -

o .

22(35) ' ~ Page No. 715 e




EFFLUENT MONITORING PROCEBURE: Determination of Sodium Using Flame Photometry

B. Reusable Supplies {vontinued) °

37. Thermometer, 100°C .
- 38. One piece  of rubher or plastic tubing to fit onto the tube extending from
the bottom of the atomizer burner, 1 ft.
33. Asbestos gloves or crucible tongs
40. One piece of pH sensitive paper (to measure a oH of 2)

C. Consumable Supplies: \ !

Sodium-chloride, NaCl, 3 g.
Jne pieca graph paper; divided into squares of equal size
Sodium aichromate, NaZCrzo7 (for cleaning glassware)

Concentrated sulfuric acid, H2104 (for cleaning glassware)

Soap.(for cleaning glassware)

Brush (for cleaning glassware)

Brush (for cleaning.balance)

Paper towels - — - -
Matches - -

. Concentrated nitric acid, HNO3

. Cylinder of hydroyen gas (for use with the flame photometer)

. Cylinder of ovygen gas (for use with the flane photometer) .

. Concentrated hydrochloric acid, HCl »

. Distilled concentrated nitric acid, HN03* ‘ :

-

»

ot et wd
PWN = WD WH
e o » e o . .

A1l reagents should be of hiyn quality. Different chemical manufacturers may -
. have different ways-of indicating a high quality reagent. While r9 endorse-.

ment of one chemical manufacturer over another is intended, the following are

some designations used in four chemicai catalugs to indicate high quality reagents.

gatalo, Designations
- Thomas - Reagent, ACS, Chemically
i/ (Pure (CP)
l Matheson, Coleman & Bell Reagent, ACS -
Curtin ;mtheson Primary Standard, ACS, AR

Scientific, Inc.

Fisher $ . Certified, ACS

* This reagent is usad for acidifying the cample at the time of collection.
It must be of higher purity than Reagent, ACS, etc. J. T. Baker "Ultrex"
‘ nicric acjd is an example of a higher pprity acid., -

- 270 - - '
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* EFFLUENT MONITORING PROCEDURE:

e e T &

STEP SEQUENCE

Determination uf Sodium Using Flame Photometry Page No. 7-10 -
{ - . * =
- . N - ;ﬁw
~ S
OPERATING PRCCEDURES TRAINING

INFORMAT 10N/OPERAT ING GOALS/SPECIFICAT&ONS

GUIDE NOTES

A. Equipment. Preparation

1. Cleaning, of Glass~
ware

~
.

*2. Balance Preparation

.. Spectrophotometer

N~

1. Clean all glassware and
polyethylene bottles.

2. Rinse with nitpic acid
solution.

3. Rinse with tap water

2a. Preparation of the acid is describad in B.1.

- -

3a. Ten times. ='

4, Rinse with deionized water?*%ﬁa, Five times.

1. Check the analytical bal-
ance for cleanliness and
proper operation.

1. Attach the-oxygen and
hydrogen cylinders to the
eckman Model B spectro-
photometer with flame
photometry attachments.

2. Turn the wavelength kaob
to a reading gf 580 nano-
metars.

3. Turn the slit control knob
tc a reading of 0.4 mm.

4. Turn the sensitivity knob
to the standby position.

5. Turn the fitr<shtr-open
krob to the shtr position.

does not operate properly.

4

Ta. Consult the‘manufacturer's manual for specific
instructions. ‘

1b. For the remainder of this procedure, the words
instrument, or flame photometer, will be used
to mean this particular instrument.

»

Ba._This is the closed position.

la. Consult the manufacturer's manual if the balance

V.A
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EFFLUENT MONITORING PROCEDURE: petermination of Sodium Using Flame Photometry

> S C . . i
OPERATING PROCEDURES "STEP SEQUENCE _ INFORMATION/OPERATING GOALS/SPECIFICATIONS G$§ﬁé wTES
R. Equipment Preparation N -

(Continued) .
4, Phototube . Remove the phétdtube hous- { la. The blue sensitive phototube should be used for
ing plate (see Figure 1). sodium determination.
L . 1b. Refer to figures 1, 2, & 3 when other parts of
the instrument .are mentioned in this procedure.
. Check the condition. of the | 2a. It may need drying at 103-105%C for i hour,
-desiccant in the phototube followed by cooling in a desiccator for 30 min.
compartment, 2b. The spectrophctometer will be turned on in E.
B. Reagent Preparation. -
1. Nitric Acid, HN03, .4 1. teasure 150 ml of distilled} la. Use a 250 ml gré&uated cylinder,
Sclution, 1 + 15 water, .
. Pour ‘t into a 500 ml -
Erlenmeyer flask.
. . Measure i0 m]l of concen- 3a. Use a 10 m]1 graduated cylinder.
trated nitric acid, HN03.
. Pour the nitric acid sTowly -
) into the distilled water.
. Swirl the flask. 5a. To mix the acid and water.
' . Store the solution in a 6a. This solution is-used for rinsing glassware and
polyethylene bottle. polyethylene bottles. - .
- Sb? Larger amounts may be prepared using the same
proportion of acid and water.
279
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-Determination of Potassium Using Flame Photometry Page No. 7-12 -

" EFFLUENT MONITORING_PROCEDURE:

-2

OPERATING PRCCEDURES

TRAINING

INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES

'B. Reagent Preparation
(continued)

2. Nitric Acid, HN03,

Distilled

3. Hydrochloric Acid,

HC1, Distilled,
1+1

4., Stock Sodium
Solution

1. See la. ) la. This reagent is used undiluted for acidifying the
sample at the time of collection.
1. Measure 2.5 ml of dis- . la. Use a 10 m1 graduated cylinder.
tilled hydrochloric acid, 1b. Five ml of the 1 + 1 mixture are needed for each
HC1. sample. Therefore, larger volumes may be«pre-

STEP SEQUENCE )

pared as necessary.

.

Pour it into a 125'm1 2a.

2. Use a 1arger flask if larger amounts of the mix-
Erlenmeyer flask. ture are being prepared. .
3. Measure 2.5 ml of deionized] 3a. Use the 10 ml graduated cylinder from la.
water.
. Pour it into the same f]aék. (
5. Swirl the flask. 5a. To mix the cid and water.
6. Store the solution in a B . NS
po]ye}py]ene bottle. :
1. Weigh 3 g. of sodium la. Use a trip balance. '
chloride, NaCl. ‘ 1b. This is slightly more than is needed.
2. Dry it at 140°c, - | 2a. For 1 hour. ‘
- }
3. Cool it in & desiccator. 3a. For 30 minutes. g i
4. Weigh 2.542 g. of the | 4a. Use an analytical balance. -
sodium chloride, Nz(Cl.
5. Use deionized water in the plastic squeeze bottle.

Transfer it to a 1 liter 5a.
volumetric flask. .

<«

, @
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EFFLUENT MONITORING PROCEDURE :

o

Determination of Sodium Using Flame Phutometry

R - - - . - v
N . .
‘ ' °

Py Ly

" OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

. TRAINING
GUIDE NOTES

B. Reagent Preparation
. (coritinued)

5. Intermediate
Sodium Solution

'16. Dissolve the salt in de-

ionized water in the flask.
7. Dilute to the 1 liter mark.

.8._Mix_thoroughly.

9, If the expected sodium
concentration- in the sample
is between 1.0 and 10 g -
mg/liter, prepare the™
intermediate sod*um so]u- ’
tion (B.5 Qe]ow

iﬂ. If the expected sodium‘
conceritration is ‘between
0.1 and 1.9 mg/liter, pre-
pare the standard sodium
so]ution (B.6 below). .

1. Pipet 100.0 " of the

> stock sodium solution (B.4.)
into a1 liter volumetric
flask

2. Di]ute to the 1 1i$mark.
3. Mix thoroughly. '

.

7a. With deionized water.

8a. The concentration of this solution is 1.0 mg of
sodium per 1.G m1 of solution.

9a. If there is doubt about the expected sodium con-
centration, both the intermediate and standar d
sodium solutions should be prepared, along with
two Ca]1bration graphs. ;

!

2a. With deionized vater.
\ ~

«5a. The concentration of this solution is 0.1 mg of

sodium per 1.0;ml of solution.

. R Page No. ;zééz |




EFFLUENT MONITORING PROCEDURE :
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Deterination of Sodium Usiné-F]ame Photometry

o

“Pagé No. 7-14

L

-

i

OPERATING PRCCEDURES

TRAINING

.

GUIDE "NOTES ,

. B. ?Reagqnt Preparation
(contlnued) :

s‘}w SEQUENCE * , -
N, .

)

~

6. Standard Sodium J. Pipet 100.0 mi of the inter] ¢ -~
Solution ' mediate sodium solution “ .
, . (B.5.) into a 1 Titer yolu- g’ ‘ ) .
) metr1c flask. ‘
N * -1 2. Dilute ‘to the 1 ]jter mark. | 2a. With deionized water. . ’
2. Miy ﬁhorough]y.' 3a. The conceﬁt?atﬁon of this §b1ytion.is 0.91 mg of .
, . sodium per 1:0'ml of solutién.
* 14. Transfer the sodfim solu-
' SN tions you have prepared to “ .
1 polyethylene bottles. \ .. - i\
. , % - e — T - — - .
C. Sample Collection 1. Collect the sample in a la. Although only a few ml of sample are actua]]y
- polyethylene bottle. . needed, a larger volume, such as 200 ml, is more N
. convenient to work w1th .
2. Acidify the sample.with 2a. Use 5 m] of acid/l1ter of 'sample; 1.0 ml for 200,
. distilled n1tr1c acid. .- ml of sample. . -
HNO3 ' 2b. Measure the acid 1n a 10\m1 graduated cy11nder P v
) 3. Gently swirl the bogt]e. 3a. To mix the aé’h and sample. e —
. 4. Check the pH of the sample. | 4a. Use pH 3ensitive paper. 7 .
- X . . 4b. It must be less than 2. If it is.not, add a few
more drops of acid, swirl the bottle, and recheck
; X ) the pH. Repeat the>procedure until ‘the pH is .
less than 2. )
! 4c. Do not store the’sample for more, than. 6 months .
L ) . j before completing the analysis. -

28T
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.~ OPERATING-PROCEDURES STEP SEQUENGE: * INFORMATION/OPERATING GOALS/SPECLFICAbeNSo
. - s v ST % N
. D. Sample Digestior\‘ 1. Shake the -sample container§, la. To ensure ‘hatcxt is homﬂeous. . \\'
‘ T 2."easire 700 m1 of the ' .| 2a. Use & 100 m] graduated cylinder. T \
L Ca acidified sample . ‘§ O .
» s 3. Pour it mto a 250 ml 3a, If any solids remain in the cyHnder, rinse t em
L N ‘Erlenmeyer *flask. . fnto the flask with a' few m‘l of deionized watey.
o . .} 4. Measure 5 ml of 1 + 1 dis-| 4a. Use.a 10 ml graduated cylinder.
: « ,tilled hydroch]oric acid, B .
' . . ‘HCT. ) e , “>
* "5. Pour it into the flask. | ' .
\ ) g . L . o N . -
' v 6. Swirl the flask.” 6a. To mix the acid and sample. -
: \ . 7. Put the flask on-a hot- : e - ;5" ) -
. plate.'. ‘ T
* 8. Turn on the hotp]ate and 1+8a. Check the temperature of the sample with a
. ‘adjust the temperature thermometer. ’
\ . 1 setting-so the sample comeq 8b. Do not allow the temperature of the sample to
. . ,to a temperature of" 950C. go above 9506 - . ¢
) v "~ A ) Lo
‘ "9, After the sample has come | 9a. During. tra 15 mmute period, proceed vnth
: to 959C, continue the ' Step 10, - .
heating for 15 min. -
V. . 10. Assemble a’ filtration 102, A r,jng stand,.a fume} (approximately 60 mm -
e M apparatus. = diameter), a ring to hold the funnel, and a piece
5 s , N of-medium porosity fﬂter paper (such as Whatman
. : . . number 40).. -
Cag . ‘ - 10b Use a clean 100 m] graduated cyqfinder as receiver
) . \\ 'ﬁ‘r@ '/ ‘ - b
% ) ~, . a
‘i A . -
N K ’,.f{e U
S A S S _Page No.:7=15_
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TRAINING
GUIDE NOTES
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CEDURE:  Determination_ of Sodium Using Flame>Photometry :
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Page No 7 16

) X
OrERATING PROCEDURES

_STEP SEdUENCE

INFORMATION%OPERAIING GOALS/SPECI FICATIONS

TRAINING © °
GUIDE -NOTES °

0

" D. Sample Digestion” . et N £e -
(contmued) & 1. After the 15 min. hea,ti'ng 11a. Be cautious of ‘the hot ﬂask Use a glove cr N
, " period, ‘remove the-flask tongs. : Ce L - IR
. Y from the hotplate. o N : ; . DL
: 12, Alow it to"cool &t room |- A . L
5 ., temperature for about 15 & . . ' . - L - .
e . min. 2 S ? B ad (. .0 \
13. Filtel the sample thtough |13a. Sohds in the samp]e would clog the burner on the : '
L ’ the filter paper into _the flame phgtometer. .
: . cyiinder . o . Yo . .
. 14. Wash the fﬂter paper,with 14a. When the volume in the  cylinder is 100 ml, remove v
LEFS O small-portiens (a few/mi) the cylinder. from under the funrmel. .
. of deiogized water, and ! . i
- 4} catch thé washings in the ‘ . . o
‘' cylinder, : . .
.- ﬁs. Cover the cylinder mth an 15a Until ‘the analysis. . . T e
« . invénted 150 m1 beaker’, 15, To’ prevent contamination. : S P <
- “© i, . 13 . L , * e ST '
’ ’ ) ! s ‘ . AP . 2 )
: E. Spectrophotometer 1. Plug the power cord on the,} la. 115 volts, 50/60 cycle. - T
[ Warm-up . instrument. into a wall [ ; . v ) >
e, outlet © . )
. . L ° * . .
. 2. Turn on the ‘power toggle 2a. The'indicator light will go on. ) '
’ T switch. L. 2b Do not turn on the lamp toggle smtch *It is-not. (ﬁ .
. . -used when‘ynaiing flame photometry n'easurements. .
3. Allow the instrument to 3a. With older instruments, 2 hours or longer would A
ro . * warm up for 45 pinutes. , ' béa better warm-up time. ,
_ T ' While it is. warming up, i I ' e /-
i ) proceed with Section-F. ; R o
s . , b g * *

L4
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‘OPERATING PRCCEDURES

STEP SEQUENGES" ~ >

14

INFORMATION/ OPERAT ING GOALS/ SPECIF} CATIONS

TRAINING -
GUIDE NOTES

F. Preparat1 on of ) -

Standards (qontmued) 7.

137

Add deignized wa'ter to the?] -’

mark in each of -the six or
. twelve-flasks.

Mix thorough{>

—mnman AT

7.

- y : ]
. The concentrations.‘are?.0.0, 2.05 4.0, 6.0, 8.0,

Lo =

-4

.

L3 I 7 ga
- T ~ ], and 10.0 mg/Tjter in the one set, of standards,
T } and:_0.0, 0.2, 0.4, 0.6, 0.8, and 1.0 mg/hter in
L ¢ . the othen o .
. / ’ ) M L v ’ * ) . - r
: 1 ,-’.', . . _‘J . o -
" G.. Analysis’ . ! ' ' ,
1. Standards and . |1. Mark the 5 ml bnakers (six f214. 'E1ther g]ass or plastm d1sposable
Sample or twelve) in the same*way | 1b. Used for aspirating solutions. .
- that the 100 ml volumetric' . ) N
., flasks are marked. .
) . . » . ¢ “ .. * - (
2. Pour the standards into the)} 2a. Fill the beakers “about-three-fourths full. 2
appropriat2 5 ml beakers. §2b. Caution: Throughout the remainder of ghis pro- 'q, !
- ‘ ‘ cédure, be careful not to get your fingers into
. . . ' any .of the solutions. This could cause an error
h - in the resu]t ST
3, Shake the sample thorofxgiﬂy. 3a. Even if it was fﬂtered earlier ~
4. FiT nother 5 ml beaker 4a. About three-fourths qu ' “ )
with samples . '
5. \Fﬂ] another 5 ml beaker ‘5a. About threv-fourths full. . .
With deionized water. . . , N : . |
e |
1. Raise thé door on the right . . |
side of the burner housmg,n . ,
;! ' l ; ‘ 1 4
* . - o \' . -
- - ¥ i
P /’ -
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“OPERATING PROCEDURES

g
3

STEP SEQUENEES™ 2

. INFORMATION/OPERATING GOALS/SPECIFICATIONS

L] —_

TRAINING
GUIDE NOTES

.

F. Preparatwn of
Standards (qontmued)

Py

¥

mark in each_of -the six or

7. Add deipnized water to the’]

~ - /“’

.

: . . twelve_flasks. . 7 '
‘ . N ¢ ;
L3 B ‘8. Mix thorough1)> * | 8a. The concentrations.‘are?.0.0, 2.0 4.0, 6.0, 8.0, . .
- _ 4 ~ | and 10.0 mg/1jter in the one set, of s’candards, . .
7 y ' ands 0.0, 0.2, 0.4, 0.6, 0.8, and 1.0 mg/hter in <
L R ¥ the other.. . . .
v T ) v P ) . . ’
': /’:’, v - . J ~ ? N T
© G.. Analysis- ) 4 ' , ,
1. $tandards and . |1. Mark the & ml bnakers (six §:14. Either g]ass or plastic d1sposab1e ’ ,
Sample or twelve) in the same-way § 1b. Used for aspirating solutions’ - . ot
- that the 100 ml volumetric' . . .S
. . flasks are marked. .
- 2. Pour the standards into the} 2a. Fill the beakers “about- three-fourths full. : - .
appropriat2 5 ml beakers. § 2b. Caution:. Throughout the remainder of gis pro- 'q,
s - : ' cédure, be careful not to get your fingers into
g - . . ' any .of the solutions. This could cause an error
’ A in the result. ;"
. 3, Shake the sample thoroﬁi_qh]y. 3a. Even if it was fﬂtered earlier. .
- ’ 4. FiTanother 5 ml beaker 4a. About three- fourths qu ' «
A with samples .
5.\Fill another 5 ml beaker 5a. About three-fourths full. . .
with defonized water. . . , JPE N ’ o
2. Lighti ng-the Flame }1. Raise thé door on the right ‘
) side of the burner housingvﬂ
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Determination of Sodium Using Flame Phgtometry . .
: Sy S

¥y 0 B j

Vs -

_OPERATING PROCEDURES

STEP SEQUENCE

 TRAINING
GUIDE NOTES

G. Anal?%is (continued)

p—

.34

Raise the samp§e pos1tioner
control betweée: ‘the instry-
ment and the bdn
" to the vertical}position as|

’F

far.as it will go.

Close the oxygen and fuel
(hydrogen) valves.-on top
of the.control panel

Glose the Tow pressure
‘valve ‘on the regulators

- attached to the hydrogen ’

*hnd oxygen cylinders. -

5.,Close ‘the fuel’ ﬂhydrogen) .-

fieedle valve on. the right
_srde of the conﬁrol panel.-

't

' Open the fuel {Rydrogen)

needle valve on the right
side of the control parel.

-

_Open the main valve on the

oxygen cylinder.

./d

2

Open the low pressure valve

A

on;ghe oxygen cylinder,

Set the pressure for 30.

pounds per square inch.

’

er housing

T 3a.

4a

5a.
sb.
6a.
6b.
7a.
] 7b.

8a.

9a.

2a:

. ;a: tur, ing the: handles coun*er clockwise until
e

INFORMAT 0N/ OPERATING GOALS/SPECIFICATIONS *

Do not force the saméle positioner control.
1 . . . N

3

w

4 .

By turning them countnr clockwise until they just
begin to feel loose; i.e., until they can be .
wiggled very slightly'left and right .

y just begin to.feel loose; i.e., until they
can pe wiggled very slightly left and right.
o‘ . SN ¥ .7
By turning it clockwisé with a screwdr.ver ‘as
far as it wiTl go.
Do not force the screwdriver.

1

By turning it counter clockwise with a screwdri ver,

About 1/8 turn.:*

B .
. . w ,),

-

By turning the handle” counter clockwise two fu.l
turns. “ )
For safety, oxygen is alwdys turned on first,

and turne» off. ast.

By turning the handle clockwise until the needle
movesZaway from zero. )

By turning the valye clockwise.

e Page Moo 7=19 A
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Y

UPERATING PROCEDURES

—

STEP SEQUENCE

o~

INFORMAT I0N/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

G. Analysis (continued)

A

’

{
\
|
\
!

\.

[

L]].

12.

13.

14,
15.

167

. Open the oxygen valve on

the codntrol panel.

Set: the pressure for 13
pounds .per square inch.

'

Remove the tubing and

. cylinder. o

70pen the low pressure

valve on the hydrogen
cylinder.. .
Set %hé"5363sune\f$r 10,
pounds per squar nch..

Open the fuel (hydrogen) .

_valve on the control pane].

Set the pressure for 4.5
pounds per snuare inch.

”,
ey

10a.
*-moves away from zero. -

1ia.
11b.

1c.
11d.

13a.

14a.

o

-
-

By turning the handle cloékszé until the needle

.

By turnine ’ ile alockwise. _

The act. .~ " pressure should be writtern on
a tag aitacnaed to the atomizer burner.

The optimum pressure-may be checked if no tag
is attached to the burner.

"tubi
ing from the bottom of the atomizer burner. The
rubber or plastic tubing should fit the brass

tube snug.y. Place the Gther-end of .the rubber
or plastic tubing in a 10 graduated.cylinder.
Fill it to the 10.0 line with deionized water.

When the oxygen is flowing at the proper rate, the
deionized water’should be aspiratc at the rate of
1.5 - 2.0 ml.per minute. - This rate corresponds to
about thirteen pounds pressure per square

- '

7 .

By turning the handle clockwise until the needlé
moves away from zero. e . e

By turning the valve clockwise.

N e

~

tungigg\fif handle clockwise.

Attacha small diameter piece of ruhber or plastic
ng about 1 foot long to the brass tube extend- )

inch. 7

2 2




* EFFLUENT MONITORING PROtEDUl‘IF.: " Determination of Sodium Using Fla Pho'tome‘gr:y»" N .

\ ’ C g y v ‘ . - .
~ F e R . il
- ~ ° - . " ) ‘ }A )
. ~ — o . - ‘ N \ ¢
OPERATING PROCEDURES . | * STEP SEQUENCE  * ~ |~ INFORMATION/OPERATING GOAES/SPECTFICATIONS | GunREMING.
G. Analysis (continued) - ¢ h < e : ( ‘ c
e 17. Cautious]y bring a th/ed 17a. The. oxygen-hydrogen mixturedwm ignite witha _ |-
v match to the tip of loud pop and hjssing sound.#” .’ ; N
.- atomizer burner. . —
18. C]os\ the door on the . |18a. Cautwn hot gases are escaping, from the top Qig )
: right side of the burner {-. the coil. Do not place your hand or any other .« . , :
1 s 4 housing. . + “part of your body over the coil while the gases )
) / . are burning.- s ’ .
. @ § 1 & . . ) & v
‘ 19. Place the beaker' céntain: ]19a: See figure 3.
- ' ing the highest cofcentra-}19b. If two sets of standards are bemg used, take . t
“ o tion standard (10 mg/}iter readings ‘on the 10; 8, 6, 4,.2, and 0 mg/]iter
) ) or 1.0 mg/diter) .into the | , - solutions first, and then the 1.G, .8, 0.6, 0.4, |
™~ ' * holder., 0.2, and 0.0 mg/1iter solutions. Do not mix the :
" , . two sets of standards. . ’ -
_120.-Swing the,beaker into the .J20a. A distinct change in sound -wi]] bé_ heard ds the 5
Lo . burner housing .compartment solution is aspirated into the burner.’
—~ o " us?*ng the samp]e position- 20b. For the remainder of this procedire, if the sound v
.o ) er control. . caused by the aspiration of a solution changes .
. . - while the solution is being aspitated, it prebably
A . - * ‘means that all of the Tiquid in the beaker has -
7 i ¥ ' been-aspirated, and the beaker i$ empty. .
. A 20c. Swing the beaker out.of+the burner housing, re- /f
: ’ , ' ) fi11 it.with the appropriate solution, and swing s 7
) . t . it back into the burner housing.
o T - [20d. While the solution is aspirating, check that the
. : hydrogen pressure is still 10 pounds per square ’ . -
, . ¥ ** inch and that the oxygen pressure is still -at the
. . , optimum valve determined above. If one ‘o both ;
(‘ ’ ’ of the pressures have changed' rese.. them. - ) .
- a » .
y 21. Turn the sensitivity. | LS ‘ RN . . :
‘ knob toposition 1. D . ‘ ’ y ’
. 22. Make the needle read 0% 2?a. In this procedure, all readings wﬂ] be made on R
) 2 98 . gransmittance using the the transmattance portion of. the scale, not the - ) (
' ‘ ark current knob. absorbahce portion. 5 ) 299
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. * EFFLUENT MONITORING PROCEDURE:  Determinatin of Sodium Using Flame Photometry. . ... ° .7 Page No. 7‘2‘.\ L
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. L ] - . T : > ¢ . . LA .
.OPERATING PROCEDURES * STEP' SEQUENCE _ '+ INFORMAT 10N/ OPERATING GOALS/SPECIFICATIONS ciRAINING &
R - N . v - . .
G. Analysis {continued) .| . L. . o R ‘ . B \
v : 23. Tyrn the sensitivity knob ’ - L / s . " \
-, to po}sitidh 4. . o .,
N NS T ~ 0 R
. 24. Repeat step. 22. . ' : v ] ‘
‘ . . . B ’ - at
e 25. Adjust the fuel-needie  f25a. Use a screwdriver. S L. 1. .
- . valve so the tip of the = '|25b. Caution: extremely hot gases are escaping through §
AT T flame cores to the top of |- the coil. ' o ) . A
T . : the barner housing com- - {25c. Adjustment of -this needle valve setting is_not . .
. . s partment, not to ‘the top- necessary -each-time the instryment is used, un- | A
. of the coil on top of the " less the setting has .been changed for sgme reason.
) y 3 cofpartment. SN BV .o oo
‘ s % ' * : . ) * s " .
‘ 3. Aspiration.of .| 1. Turn the fitryshtr-open Ja. The?shutter is open in’this pbsition. o .
gtandards and . knob to the upen position.} 1b. In the shtr position, the shutter is closed. - C .
, amp~|e‘ . ' v, T . ~ . . . . . . + - P
R : - *2. Turn the waveiength knob .] 2d.. Turn the knob continuously. Qo not tuvn the
3 . - . /—\ very s1ov.4,]y cloekwise. _ ] .¥knob in steps. e Coe
v . 2 . ; 2b. Ong of three things will happen,.2c., 2d:, or 2e. ‘
. BN . ) - -} 2c.'is the condition you,are trying to achieve. TS
IR . o -} 2¢..Firstt “the needle will move to the Teft, and at |.
SR ‘ ’ R 4 #'some % transmittance between 50 and 100, will .
N .o A suddenly swing-back to ‘thé right. ‘In thisscase, v
, : . . procéed to step 3. . '
.« -~ . ‘ i . * | 2d. Second: theé needle will swing back.to the right - .
‘ ‘ ' . as in 2¢; but at some % transmittance between 0 )
S P _ ] and 50. In this case, proceéed to step 4. _
5 : ’ - ' _ | 2e. Thirdly: the needle will swing back. to the right,y”
— . ° . : <t , ' but at some point greatér than 100% transmittance;
. . . Y ¢ ’ or, it will not swing back to the right, it will
' ‘ . : Y . : _stay to the left. In this case, proceed to . -
. 1- .t -~} . step % ) ] I
. 3.,Recor a this wavelength 3a. Use ﬁﬁé’ example data sheet(s); see pages 29 & 30.
and proceed to step 14. 3b. Dg’not change this wavelength until the procedure :
) * instructs you to change it. Do 301

LT
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manua] °,

-

I*x

| 7. flepeat steps ? and 2, o

N
.
L ‘

e Turu the wavelength back

?2. Repeat steps 1 and 2.

4,. Close the shutter.

‘

5. lncrease the read]ng on
. the s1it knob by 0.05 .
mi]limeter. NS

6. Turn the wave]ength pack
\to 580‘ﬁanometers.

X

£

8. Record this:wavelength and
proceed *o step 14.t

- J
9; Close the'shutter;

cading on
by 0.05

10 Decrease the
“Sthe slit kno
m1111meter.

+to 580 nanometers

- N - -'
. 3
v
‘ . . .
»

5a. It fs graduated in tenths of a millimeter between
v 0.0.and 1.5 mi]]imeterg. .

v

7a. If condition 2d stiﬁ] exists, repeat staps 4
threugh 7 until the needle” moves .as described '
‘in ZCO A N “

8a. Use the exdmple data sheet(s) see pages=29 5‘30‘

8b. bo.not change this wavelength until the procedure~

1ﬁ3tructs you to change it.

AN

o [N

H * > \

10a. It is graduated in tenths of.a m1111meter between -

’ 0 0 and 1.5 mil]imeters. e

N . .
’ v 4
Y .
'

!
. . s - N
’ . -

~ " :\E )

12a; If cond1tidn 2e’ stil] exists, repeat steps.9, .

through 11 until thé needl€ moves as described
in-2c. e _eﬂ—/
’ o -

“

- Lt Rt R B R - i -vQayeal

Se .;. wf ) R SO ﬂ

1
. OPERATING PROCEDURES - STEP SEQUENCE ' INFORMAT}ONZOPERATING GOALS/SPECIFICATIONS LA RO
G. Ana]ysis lcont1nued) ' BN ’ : . N
, . ( 3c. This wavelength should be 589 nanometers. If it \ =
- N . is too far away from tr. s valve (less.than 584, R
cr Ty or more than 594),- the calibration of the in- - :
" strument, sheuld be checked us1ng the 1nstrument no. >




)

\ +0 make -the needle read
\ <7~ 100% transmittance.

15.-Close-the—shutter:——-—

<:;.‘Record a reading of 100%
transmittance for the

10 er 1.0 mg/11ter solu~
“tion. ©

7. Sw1ng the beaker out of
. the burner housing com= .

[y

partment. -

18. Replace it with the &or
, 0.8.mg/kz::r solution. .
19. Swing it into the burner

é" housing compartment. *

0. dpen the shutter.

Record the % transmittancé
eading.

22. Close™the shutter.

2la.

.
'
\/ :
N . 4

ISa»~Bo—not4change—th13—sett%ng~untﬂ%—the—procednre——- =

1nstructs you to change it.

' CFFLUENT MONITORING PROCEDURE: . Determination of Sodium Usings Flame Photometry ) Page No. 7-24 g
¢ N\ o a -
S Y , e “TRAINING 3£
OPERATING PRCCEDURES. STEP_ SEQUENCE INFORMAT ION/OPERATING -GOALS/SPECIFICATIONS GUIDE NOTES
G. Ana]ysis'(continued\_ ) 3 . \, ‘ "
.. roo 13. Record this wavelength 13a: Use the example data sheet(s); see pages 29 & 30. A
. s , dnd proceed to step 14. 13b. Do not change thig.wavelength until the p§€cedure :
. . . - ) instructs you to change it. - !
W ‘ M
* . 114, Tura the s11t Knob so’ as’, : . N
- ‘g‘o

16a. Use the /example data sheet(s); see pages 29 & 30.
lop ThlS first set of réadings you will get on the -

one or two sets of standards and sample are called

‘peak readlngs.

a

-7 -
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\
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e |
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ML_MWM Determiriation of Sodium Using Flame Photometry E
I S ' ~ v L iy ' o 1 - | tramning
OPERATING PROCEDURES - STEP SEQUENCE i INFORMAT ION/OPERATING GOALS/SPECIFICATIONS - GUIDE NOTES :
G: Analysis (continued) L . I - : , 3
: : . 1 23.- Repeat steps. 17 through = }23a. Use the example data sheet(s); see|pages 29 & 30. - . :
» B | 22 for the 6, 4, 2, and 03—, - T S :
- . : mg/J’]iter solutions and the . . - . i
. S e SRR § sample, or the 0.6, 0.4 ’ v ‘ . * .
v 3 ~\'0 2s and 0.0 mg/Hter N . ) o, s S s . N / / &l
L solutfons and the sample. . . S - — —
e YN Swing the*b‘éaken&f saplel - - Cefe o e
' ©olt of the burner” housing L . . - A | < 8
compartment, . P .o i ‘ g .
25. Replace it with the beaker . “ _ - f‘z . R
k . of deionized water. . . L e C. A )
- ' *J26. Swing it into the burner ' T h ‘ N . ; =
i (N . " housing- compartment. ; / ] O N S
« 27. Turn&he dark current knob} S o m SN o
. : J - so the needle readsloz * -t < s v
* ) transmittance. o ) ’ ™ ) t=
- a R . . , . T ¢ P E
g |28 Repiace the beaker of de- [28a. It may need-refilling. : ; p ,
., ' i ionized water with the . L - » 3 ¢
. R . beaker of the 10-or J.0 - A . - . s
e Sy g/’ iter solution. .o N LN
v, ‘ .+ |29, open the sputter. 29a. The needle should show T00% transmittances it - . v
Tk f . W ‘may be "off" by plus or minus 1 or 2% because.of |+ . .,
o C 'yg;;; A 1 ¥ the dark current adjustment. Do not change the -] - - = '
et T surs oL s1it setting . : )
’ “en., ;/ i . ‘ o
>~ - 30. Turn”';‘the V( Velength knob 30a. Turn the knob continuousW. Do.not turn the i ' :
'S : . veryf§19w y c]ockvnse. knob, stop’ dnd start again. <L e ‘ :
A "y A AE T .|30b. The needle will move to the right. <ol
: SR sy "f'.;;\.;“; . 30c. At some Tow % {ransmittance value, perhaps Tess : '
306 IS SRR than T, or, 'evén 0, the needle will move no farther -
' T ’ ' IR PR ‘ to the right. L . i . 30 B
SR ‘. oS e T P e padeNoids2h .ok
. ™ N o . o - o - = ¥ oo T pR N =
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31.'Ret5;a';hj§ wavelength. -

yo ° g

32. Record this Tow ¥ trans9
. mittance for the 10 of 1.0
mg/liter solution.,k -

33.

34,

Close the Shutter.

SWiné‘the beaker out of
the burner housing cqm-
partment e,

Replace it with'the 8 or
0.8 mg/litey so]ution..

35.
36.%8wing it lnto the burner
housing. - .

37> Open the shutter;“

Record the %’tiapsmittance
reading.

38.

39.
&

- §40.

Close the shutter,

Repeat steps 34 through 39
to obtain readings for the
6,.4, 2, and 0 mg/liter
solutions  and:- the sample,
or the 0.6, 0.4, 0.2, and

&

the sample.

.
e
.
:
:
. L]
. .

- ” 7,: = :‘:é:' ’ AV: - ":’: ’ R ) 'c‘ - .o ‘ ; ) TN > -
. EFFLUENT MOHITORING PROCEDURE " Determination of Sodium Using Flame Photometry « o . Page No. 7:26
-* . -t ,. : ‘. ! . . ! - ;'3
" OPERATIIN DR " stEp ‘ ’ CINFi o ' o : TRAINING 5
OPERATING PROCEDURES | - STEP SEQUEMCE INFORMATION/CPERATING GOALS/SPECIFICATIONS . | -quioi NOTES -
IR — . : 5 —= : > A . :
_G. Ana}ysis (contihued) | - T % 0 _130d.NIf there is some doubt as to when the neédle, stoﬁs o e s T
. X ,‘. . et - ‘ Y X

. moving to the wight, turn fhe wavelength knob N
about one-quarter turn, counter clockw1se and re-
. - peathstep 30. : - e .~

3la. -Use the examp]e data sheet(s); see pages 2v & 30.
31b. It is sometimes called-the background wavelength.
3lc., Do not change.this wavelength-setting for the }
remalndpr of the procedure. C :
&

32a. Usg the example data sheet(s), see pages 29 & 30. . E
This second set ¥ readings you will get on the :
one or two sets 'of standards and sample are called
background readlngs. ) ) : .

v . >
’

.
fep v
.

0.0 mg/liter solutlons. and
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[ . EFFLUENT MONITGRING PROCEDURE: .Detgrmination of Sodium Using Flame Photometry .
%(:'3 AL_.¥ EY h' ‘C ’ # )
i _OPERATING PROCEDURES STEP SEQUENCE : INFORMATION/OPERATING -GOALS/SPECIFICATIONS - | ‘atiior haes
* . 6. Analysis (continued)* | . o ' . C. K o
£ : 41. Replace the beal ~ of - s -
g v . sample with the veaker of : ) . to.
P o deionized water. ’
) « '} 42. Allow the deionized water : ' ¥
: K o . to aspirate for 10 secondsq .
) © 77 1 43<%uing’the beaker of de- S - ‘ S R
: ) ionized water out of the . ' ) .
“ % . ~}. burner housing.
. 44, Close thé main Jalve on J44a. By'turning clockwise all the way. s S
the hydrogen cylinder.
- -] 45, Hhén the hydrogen pressurel45a. By ‘turning é]ockﬁise all thé way. ' '
. registers 0 on the coptrol - .
panel hydrogen (fuel)
. gauge, close the main -
) valve on the oxygen cyl- ] .
inder. - R . ) g
. ‘ Aé.'Turn the sensitivity knob : ’ T ’ |
o . to the standby position. ) :
: ’ 47. Turn off the power toggle . " ) _—
: ' switch. w~ | \ , Y
c 48. Empty all of the gg;?\ 48a. Don't forget the one still in_the instrument.
; > beakers used. ‘ 48b. If the beakers are of the disposable type, dis-
" card them and proceed to H. If they ar glass, * K
a . oo do steps 49, 50, and 51, . g i S
N . . " 149, Rinse the beakers thor- '
N . oughly with tap water. -
b8 - L ' ' - . .
2 - ] 60, Rinse the beakers thor- ’ o S : \
L . oughly with deionized . o . . ‘ . -
. 310 e e ba
’ P T e
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EFFLUENT MOKITORING PROCEDURE:  Detgfmination of-Sodium Using Flame Photometry

¥ @

i . - . U N « | TRAINING T
. OPERATING PRCCEDURES STEP SEQUENCE ~ INFORMATION/OPERATING GOALS/SPECIFICATIONS | GUIDE NOTES
7 G. Analysis (continued) S ‘ S ' ’ ’
- 51. Allow the beakers to drain ' .
dry, and then proceed to s
. Section H. . . *
-4 4 ) . '\ i ! . - +
H. Calculations 1. For all of the standards, | la. Example: 10.0 mg/1iter solution ®

subtract the % trans- .
. mittance obtained at the * .~ 100
“ background wavelergth from C

the % transmittance ob-

% transmittance at the peak wavelengcn
% transmittance at the background wave '

tainea at the peak wave- length o~ 1. .. R
length. . 99 =% transm1ttance difference :

2. On "regular” graph paper 2a. If you have used both sets of standards (the
prepare a calibration intermediate and standard sodium solutions), pre- .
graph using the % trans- pare two- calibration graphs. Pages 31 and 32 are -
mittance differences along sheets of "regular" graph paper. 1 .
the vertical axis, and thej 2b. "Regu]ar" graph paper is marked off-in squarés of 3
corresponding concentra- aua] size. '
tions (10, 8, 6, 4, 2, 0, | 2c..EMP CH.IN.cg.EMP.1a.1.77 may be réferred to for -
or 1.0, 2.8, 0. 6 0.4, 0. 2, specific instructions in calibration graph pre-

) 0.0 mg/11ter) on the hori- ' paration and use. .
zontal ax1s , 2d. In the case'of the intermediate sodium solution,
2 the calibration graph may have a slight bend.
. 3, Repeat step 1 for the s ’ i

sample. ‘ s . .

4. Determine the sodium conz | 4a. Using the caljbration graph. ]

[ centration in the sample. . ' - . o

5. Record the result in- 5a. Use the example data sheet(s); see pages 29 & 30.-

mg/liter. - o . s ,
o o-
312 R . - 313

. . .
]
.
. )
g
.
o) - N ! "4 . N
v " ‘.
. .
- - - . - . . N
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Sample ~
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" Peak Wavelength . nm o

EFFLUENT MONITORING PROCEDURE: Determination of Sodium Using Flame‘Photometry
.o

. v
v 4 7/

' . . . EXAMPL;E, . . ’- . ( @ ' » oy
"DATA SHEET . - . . :

.8

Conceﬁtratiqn of % Tran ittance , - % Transmittanbe at "' % Trans%‘ttance
Sodium Standards - Peak  the Background . Differences; .
in* mg/1iter -« Wavelength; .. Wavelength;~ - Values_in 2nd -Column : -

, . _Peak ReFdings Packgnihnd‘Readings Minus Values in 3vd Col..

«
<
W - L
oy -
{ - . . "

Concentration of sodium in the’ samp]e 1n mg/liter - . -

P . > )

Background Nave]gngth

1
~

A, * «,"

- * The six Values in this column will be O, 2, 4, 6, 8, and 10, or,
0.0, 0.2, 0.4, 0.6, 0.8, and 1.0. 'If both sets of standards were
.used, use a second data sheet exactly likg this one; see page 30.

H
A .
..




‘EFFLUENT MONITORING PROCEDURE: ' Determihation of Sodium Using Flame Photometny

A
’ 1 ; :
- ‘. . oo . v
) . | - -

, - EXAMPLE ‘ ’ . . . . . " ) Ay
: . ¢ . DATA SHEET - ’
(See the paragraph at the botton of Page 29) B ’

Concentration of %Transmﬂ:tance . %Transmittance at . %Transmittance S

Sodium Standards - at ‘the Peak - . | the Background Differences; . , oo

in mg/liter- o - Wavelength; - : - Wayelength; - :Values iy 2nd Column S
i Peak Readings . Background Read ngs Minus Values in- 3rd Col :

-

Pe?k Wavelength _, . _ .
_ ' Background Wavelength _ nm e

AN
)
Y

LR Y
H

Lo
4

2

A A FullText Provided by ERic [

R AL
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" TRAINING GUIDE NOTE

‘REFERENCES/RESOURCES

. ,xf—tﬁE’ETEZZQZ;E\ig especially dirty and cannot be

\

cleaned with ordindry detergents, chromic acid
c1eaning may be ‘required. o

1. Pour 35 ml of disti]]ed wateﬁiﬁn a 250 m] beaker,
A

2; Add about 1/8 teaspoon (simpiy estimate ‘this
- quantity) of sodium dichromate, Na26r207, ‘to
water.”

3. Swirl the beakemi\l the .sodium dichromate -
hag dissolved.

4. Keep repeating steps 2-and 3 unti] no more
sodium.dichromate will dissolve.

. 5. Pour the solution into a 2 liter beaker. -

6. Slowly pour 1 liter of ¢oncentrated suffuric
.acid, H2504, into the 2 liter beaker.: :

o Caution. Use eyeglasses .and
protectiVe clothing.

,

" 7. Stir the mixture thoroéﬁ]y.
8. Store it in a glass stoppered bottle.

9. The cleaning so]ution*shou]d be at a temperature
.. of about 5006 when. it is used.

‘]0..It may therefore be necessary to wam the
cleaning solution. .

~

11. When using the warm c'leaning solution, fi11 °
the piece of g]assware with the-solution.

"12. Allow it to sodk for 2-3 minutes (or Tonger).

13. Pour the cleaning solution back into the °
Storage bottle.

14, Rinse the piece of" g]assware ten times with
tap water. ‘ .

15. The cleantng solution may be reused until it
turns green.

16. It should-then be ‘discarded.
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